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THEMPEUSIS OF INTERNAL DISEASES 


VOLUME III 


L DISEASES OF THE DIGESTIVE SYSTEM 

CHAPTER I 

DISEASES OF THE MOUTH 
Louis Stasr 

The non-surgical diseases of the oral cavity are much more frequently 
encountered in children than in adults, hut it is important at all ages, and 
in systemic as well as in suspected local morbid conditions, to make a 
careful examination of the mouth With the patient’s face in a good 
light, and with the aid of a clean spoon-handle, oi, better, one of the 
inexpensive tongue depressors of clean wood (used only once and de- 
stroyed), to sexDarate the lips and hold down the tongue, inspection and 
palpation readily reveal the condition of the lips, gums, teeth, tongue, 
floor of the mouth, salivary glands^ and general mucous membrane The 
XDerfection of the sense of taste is easily determined, and examination of 
the saliva as to consistency, quantity, odor, reaction, and chemical coinjiosi- 
tion is simple Einally, a bacteriological study is essential when tlieie is 
a suspicion of gonorrhea, diphtheria, tubeiculosis, or other specific disease 
ISTormally the mouth contains many bacteiia, the majority of which 
are harmless, though there are some that possess pathogenic powers, which 
they exert in the mouth or elsewhere, under suitable conditions These 
bacteria mainly enter from without in the insj)ired air and in food and 
drink, but they may flnd their way into the oral cavity fiom within, 
when organs directly or indirectly communicating with the mouth are 
involved m infectious processes Eor instance, in pulmonary phthisis 
tubercle bacilli may, by expectoration, be deposited m the mouth, and 
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It lias been demonstrated that bacteria cn dilating in the blood current 
can be eliminated with the saliva through the salivary glands The 
number of pathogenic and non-pathogenie hacteiia present depends di- 
rectly upon the attention given to the cleanliness of the mouth 

The hygiene of the mouth varies in detail with the age of the in- 
dividual In the newly-born and before the eiu])tion of the teeth the 
natural secretions aie sufficient to keep the cavity clean, consequently 
frequent washing is not only imnecessaiy, hut is haiiuful Oneo daily 
only, in the morning after the bath, the infant’s mouth should he eleanod 
with a inece of absoibent cotton moistened with boiic acid solution (satu- 
rated solution), and wrapped around an ordinaiy a})])bcator The at- 
tendant’s hand must be thoroughly clean, no force shoiihl he (Muployed, 
and especially must no hard pressure he made on the rod ot tli(' mouth, 
lest the delicate mucous membrane he wounded, with icsiilling ulcs'ration 
and an opened way for the entrance of hacteiia, wliicdi may (ueii cause 
general sepsis It is equally important, in hi east -fed infants, that the 
nurse’s nipiile he carefully cleaned with hone acid solution hefoie eacli 
nursing, and with the artificially-fed the feeding bottles must he kept 
absolutely clean, and the rnhhcr tips must be slciilized l);v boiling foi ten 
minutes once daily, and washed carefully in hot water after caieli feed- 
ing, in the interval the tips aie best kept in a clean, coveted glass jar 
or wrapped in a piece of absorbent gauze IVheii the teeth ajqiear they, 
of course, must be kept clean, this is accomplished by g<‘iitl(‘ washing, 
morning and evening, with boric acid solution on a ])ledget oi .ibsoibeiit 
cotton, and, when a mimher have been cut, by the use of a very soft 
tooth-brush caiiying the same solution or some bland c'halk })owdi‘r In 
older childien and adults the care of the teeth and mouth la'coiiK's still 
more impoitant to the health of the buccal mucous iiHanbiam' The 
mouth should he cleaned on rising in the morning and ladou' retiring at 
night, and after eveiy meal The steps of this process aie, first to le- 
move lodged food pai tides from between the teeth with waxed dental 
thread, next wash the month and throat wuth noiinal saline solution; 
then sciuh the teeth, front and hack, above and below, with <i hrm hut 
not too hard tooth-brush carrying some bland powdei or dental soap, and 
finally repeat the washing with salt solution 

The diseases of the mouth may he subdivided into foui classes first, 
the affections of the lips, second, those imobiiig the hneis ami glands 
of the mucous membranes lining the oial cavity and cuieiiiig the tongue 
and giouped foi convenience under the heading JStoinaUtm, third, lesioiib 
of the tongue itself, and, fouith, the disoiders of certain subsidiar;y or- 
gans, namely, the sain ary glands and their duets 

Prefatoiy to the detailed discussion of these groiqis, a biief consid- 
eration should be given to oral sepsis, halitosis, and certain disturbances 
of sensation in the tongue. 
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Septic Infection of Oral Origin. — ^Decaying teetli, alveolar abscesses, 
and some forms of stomatitis may produce disease at a distance fiom 
tbeir seat, either through the absorption of toxins and bacteria into the 
blood, or by the swallowing of toxin and bacteiia-laden pus The former 
process may be a very probable explanation of some cases of sepsis of 
hidden etiology, ulcerative endocarditis, foi example, while the latter is 
an important causal factor in the production of septic gastiitis, and, ac- 
cording to some observers, pernicious anemia In either ease the pos- 
sibility of injury is stiong enough to force attention to the condition and 
care of the mouth, to the cleaning and filling of cavities in the teeth, to 
the removal of decayed stumps, and the treatment of any abscess or sup- 
puration that may be present in the oral cavity 

Offensive Breath. — The breath of a healthy individual is odorless, ex- 
cept, perhaps, immediately after eating, when it may temporarily have 
the smell of food or drinks A persistent odoi is abnormal Any morbid 
condition of the system that pi events the elimination of metamorphosed 
nitiogenous tissue through the mucous membrane of the intestines, or 
retards the passage of decomposing detritus along the bowel, will cause an 
offensive breath Under this head are conditions characterized by high 
temperatuie, catarrhal inflammation of the gastrointestinal tiact, chronic 
debilitating diseases, etc The same result also frequently attends struc- 
tural lesions of the kidneys The reason of this is that the system, in 
order to get rid of accumulated waste and to maintain the balance be- 
tween the constant construction and destruction of tissue, must throw 
off elsewheie what the intestinal glands and kidneys fail to excrete, so 
the lungs take on vicarious activity and the expiied air becomes tainted 
Purely local causes of halitosis also exist These aie decayed teeth, lack 
of cleanliness, and mouth breathing, caries of the nasal and maxillary 
bones, ulceiation of the mucous membrane of the mouth, nose, laiyiix, 
trachea, and bronchial tubes, and gangrene of the cheek Chronic poison- 
ing by lead, arsenic, oi mercury is another cause of ill-smelling breath, 
and a peculiar odor follows the use of phosphoius and the bromids and 
lodids To speak in general terms, the breath may become sour, catar- 
rhal, fetid, gangrenous, ammoniacal, or stercoraceous 

Ti eatment — The discovery and, if possible, the removal of the causal 
factor are the most important steps m the management of halitosis 

Furthei, cleaning the mouth twice daily with bone acid solution (gr x-Sj) or 
Dobell’s solution diluted with an equal quantity of cold boiled watei, oi, in local 
ulceiation and supiDuration, with peioxid of hydrogen (1 pait to 2-6 of water) and 
the frequent employment of ordinary antisepbe mouth washes are lequired 

Disturbances of Sensation — Disturbances of sensation in the tongue 
may be either general or special In the former case the general sensi- 
tiveness may be diminished or exaggerated 

(a) Anesthesia — ^Anesthesia is occasionally due to lesion of the supe- 
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nor or inferior maxillaiy nerve, or of the ceichriim, hciiio, iii llu' hdtor 
case associated with anesthesia of one-half of the body, hut iisnully il 
hysterical^ more frequently unilateral than bilateral, and mvolvts all 
forms of sensation 

(b) Bype'i esthesia {Alte'ted Sensaiion) — Piiclviiig and are 

attendants of the different varieties of stomal ills, th()iii>,h llun may bt' 
hvstencal, oi due to eential nerve lesion I’aiesllu'sia e-.jH‘(‘iall v iiiav 
precede anesthesia and paralysis 

Disturbances of Taste — ^The sense of tude may be abolisbed, (‘\ap- 
gerated in acuteness, or jierveited Agiisia may Ik' i^iuieral oi pailial, 
peisistent or transitoiy General agiisia may be assocuiiiMl with geiunail 
anesthesia m hysteiia, partial may be limited to one lat(n*al halt ol Ibe 
tongue, or to the anterior (lesion of lingual iieive or clio-ula hinpaiii) 
or posterior poition (lesion of glossopharyngeal nerve) \Adu‘u transi- 
toiy it de])eiids upon local conditions, us tlu* drviu'ss diu* t<» mouth hriMth- 
ing Hyperagusia is an almost purely hysteru'al iihinircslation Para- 
gusia IS met with m hysteiia and insanity, m epilepsy, ulune it may 
constitute a vaiiety of aura, in facial paialysis and elnoiiu* otorrhea, 
when it involves half the tongue on the affect(‘d side, in fevi'is, and in 
disorders of the stomach It may he a piodroiiie of mental diseasi' it’ it 
be noted in afebrile cases or without lesion of the peripheral mums 

The tieatment of all of these alteialions of sensation must he thiecletl solely to 
the removal of the disturbing cause, nothing is of avail locally 

DISEASES OF THE LIPS 

In addition to alterations in the shape and size of the l5i])ia, and 
changes in their coloi and degree of moisture, all of whudi are symp- 
tomatic of general departures from health, there are s(‘\eral conditions 
localized in the lips that demand study 

Rhaoades oe the Commissures of the Lips 

This condition is a non-specific ulceration hmilod lo the wu’milion 
border of the mucous membrane at the angles of the month, <uid (icciir- 
ring most frequently in young children who aie the vuMinis oi nnsani- 
tary surroundings The lesion begins as a small fissure, winch, hr con- 
stant liclmig and nutation, with superadded infection, graclually passes 
into an intractable ulcer The subjects are aiionnc, arc ])ione to cluuiuc 
nasopharyngeal catarrh and skin eruptions, and present tin* g{*iiei’al fea- 
tures of malniitiition or lymphatism. These ulcers an* lineal, with a 
red or bluish soft base and elevated and sometimes indurated cslgcs, e(*- 
casionally surrounded with minute pustules They arc symmcdricai], in- 
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volvmg both commissures, and are painless unless the mouth be stretched, 
or theie be an accidental contact with some acid substance 

These rhagades are suggestive of syphilis, but in the latter infection 
the surface of the ulcer has a more waxy appearance, the base is indu- 
rated, and there are mucous patches on the lips and in the mouth At 
times, again, the base of the fissure may be covered with a whitish, 
pseudoniembianous deposit simulating diphtheria, and demanding a bac- 
teriological investigation to establish the diagnosis The disease runs a 
course of two or three weeks, and, when neglected, becomes chionic 

Treatment. —The treatment embraces attention to the general health 
by the betterment of unhygienic conditions, good food and tonics, and, 
locally, the application of a 10 per cent solution of nitiate of silver 
once a day, and the use of an ointment of the yellow oxid of mercury 
(gr ]-3]) several times daily [The application of the mitigated nitrate 
of silver by melting it on a silver probe is also very valuable, especially in 
older children — ^Editoi.] 


Heepes oe tub Lips 

This form of herpes simplex, commonly known as ^^fever blisters’’ 
or ^^cold sores,” occurs very frequently, especially in childhood, and is 
an acute inflammatory disease ehaiacterized by the eruption, on the 
skin or led border of the lips, of one or moie gioups of vesicles seated 
upon hyperemic bases. The vesicles are pin-head or somewhat larger in 
size, isolated or assembled closely togetliei, or even confluent They ap- 
pear abruptly, but usually with precedent sensation of burning or ting- 
ling in the aflccted locality Then contents, at fiist cloai, become, in 
a day oi two, milky oi even puiulcnt, and later dty up into light brown 
Cl lists, which show no loss of substance when detached The whole proc- 
ess occupies fiom 5 to 10 days At times the contents of the vesicles 
aie leahsoibed before the formation of ci lists — aborted cases, at others, 
the act of opening and shutting the month, or picking with the fingers, a 
tendency diflicnlt to coiiliol m children, causes fissuimg, and the constant 
irritation of the food and saliva keeps the parts macerated and sore for a 
long peiiod. Herpes lahialis often accompanies acute catarrhal and febrile 
aftections, inflammatory diseases of the lungs, notably croupous pneumonia, 
and malaria, bnt the old idea of its carrying prognostic significance must 
be abandoned , it is also a frequent attendant of digestive disordeis 

A microbic origin has not been demonstrated, and it is probable that 
the condition is neurotic, possibly depending upon reflex iriitation of 
the adjacent sympathetic ganglia 

Treatment — Heipes symptomatic of general febrile states requires 
no different constitutional treatment than that directed to the exciting 
cause In recurrent cases the general health of the patient must ho built 
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up, special care being diiected to the digestive tiact aiul io possible ma 
laiial mfltienee [In a long experience I have tound leciUKail eases due 
to intestinal intoxication As a rule, this is the ordinal} loiin (d aiilo- 
intoxication which is accompanied by the oidiiiary syinploiiis on tin' pait 
of the whole gastrointestinal tract, and of the vaiioiis eliinnial i\ (> organs 
and tissues Barely is the disease due to iiitoxicalion willi one kind of 
food — Editor] In the latter, and m all cases where the causal indica- 
tion IS obscuie, a continued course ot Eowlei’s solution in small dost' h 
most efficient 

When the vesicles fiist appeal the axiphcalion, foni oi li\G times d.nly, of 
spirits of eainplioi, cologne watei, oi an aqueous solution ol sulphatt' of /me 
(gr i-v to §j) may aboit the outbieak Painting with tinctuie of benzoin is also 
useful, paiticnlaily when theie is a tendency to flssuiiug at the angle of the 
mouth, in tins case, the month being slowly opened as vith'ly as jiDssihh*, the 
benzoin is painted on several times and allowed to diy hetou* the bps aie elostsl, 
the piocess being lepeated thiee times daily In the diving "^tage an onilment of 
aristol (gi iiss) to \aselin {h), applied eveiy foiii houis, will hasten the sepaia- 
tion of the crusts 


Inflammation of tuf Labial Glands 
(Baches Diseabc) 

This IS a chronic affection of the mucous ghinds of the lips, hiigiii 
ning as an indolent enlargement, slowly passing into uleeratmn, and 
unassociated with involvement of the neighboinig l}iii])liulie glands, or 
geneial symptoms The lesion is piobably due to a sjieei.il mti’clioii, 
non-syphilitic, although, in appearance, it is suggestive ut labial ebanere 
It IS usually attended by catarrhal stomatitis The most etheumt treat- 
ment is the daily application of diluted tinctuic of lodin and the fre- 
quent use of a bland mouth wash 

STOMATITIS 

Stomatitis Catarujialis 

Acute stomatitis consists of a simple h>perenna of tli(‘ unieous uumi- 
brane of the mouth, with its attendant heat, reilut'ss, swdlmg, and al- 
teied secretions, the saliva being mereased in quaiitit}, mott' vi^^eid, and 
laden with an augmented number ot the oidiimr) mouth baeteua TIh^ 
hyperemia may be limited, oi it may extend tnei the mitire suilaei' of 
the mucosa, Avheu it is more intense in grade, the mueoiis glamK ot the 
lips and cheeks become enlarged and piommont, and occusionull} small 
herpetic patches appear. 
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While not confined to any special age, the afiection occurs most com- 
monly dining intancy, as at this time of life several of the causal fac- 
tois are apt to be simultaneously opeiative 

The disease may he pi unary or secondary The causes of the first 
form are the ingestion of food or drink which is acid or irritating, too 
hot or too cold, decaying teeth, want of cleanliness, or too persistent 
cleaning , difiicult sucking , the use of “pacifiers’^ , mouth breathing, and 
the continued use of ceitain drugs — ^mercury, lodin, antimony, and ar- 
senic The secondary form occurs in gastric and intestinal disorders, 
and dui mg the course of acute febrile diseases, notably scarlatina, measles, 
typhoid fevei, and variola, in the latter conditions being due partly to 
the original infective cause, and partly to lack of care and consequent 
decomposition of food in the mouth. 

The local symptoms of the disorder embrace the ordinary features 
of hyperemia together with a moderate degiee of pain, which is markedly 
increased by the act of nursing or mastication Generally theie may be 
restlessness, initability, slight fever, constipation, and anorexia, due 
chiefly to local tenderness In secondary stomatitis the general symptoms 
depend upon and vary with the originating disease The local symptoms 
are the same, with the addition of certain special features, as Koplik’s 
spots and maculation of the soft palate in measles, and punctation of 
the pillars of the fauces in scarlet fever [Indeed, all the exanthemata 
— Editor ] The course of the disease is usually acute, rarely lasting 
longer than a week 

Treatment — After effecting the removal of the exciting cause, if 
this be possible, the diet should receive attention To sucklings the hi cast 
or a carefully modified milk mixture alone should be allowed, and, for 
older childien, milk guarded with lime water, broths, bread and milk, or 
othei soft foods, as iice and mnlk, junket, and simple puddings, are suf- 
ficient, and will he leadily taken, since they require no mastication 

The monlh should he thoroughly hut very gently washed at intervals 
of an hour or two, Avhen the patient is awake, with a mild antiseptic 
solution of boric acid (2-3 per cent ) or sodium borate (2 per cent ) 

Aftei every feeding, pai ticnlarly, the mouth should he washed with cold, 
boiled watei and the lotion applied on a pledget of cotton, twisted aioinid the end 
of an applicatoi, not wrapped about the nurse’s index finger If the ginns be 
spoiigv Ibev iiaiy he touched twice a day with glyceim of tannin (1-10), and in 
obstinate eases a weak solution of silver uiliate (gi j-3]) should be applied to the 
geneial mucosa once daily 

Eegular evacuation of the bowels must be secured by saline laxatives 
if required If tbe skin be liot and diy, liquor potassii cilratis, in doses 
of a fluid drachm every two or three hours, for a child of one year, is in- 
dicated When the tongue is heavily coated and the stomach disordered, 
recovery may he much hastened by gr % of calomel given m broken 
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doses witli sodimn bicaibonate, and followed by a digest ani ioiiie ot jiep- 
sin and mix vomiea 

As a prophylactic measure in measles, scarlatina, and ollioi lebiile 
aEections, caieiul cleansing of the nioutli two oi lliu'o liiiics eaeb day 
With one of the simple antiseptic lotions is of gieat utility. 

Stomatitis Herpetioa 

This affection piesents itself piimaiily as small, yellow wh-white iso- 
lated spots on the mucous menibiane of the inonlli, which ra])idl\ ])ahS 
into supeifieial ulcers These ulcers, or a])htha‘, vaiy in nuinlua* from 
one to twenty or inoie, and in size from a pm-point to a h])]il-pea, they 
are oval, round, or, more raiely, linear in slaqie, and wlaui they eouh'sei' 
have an angular outline While not absolutely detei mined, it is probable' 
that these ulceis are the remains of vesicles which ha\e ripitim'd, ok- 
posing a necrotic base, since in heipes of the tonsils, a elosidy allu'd con- 
dition, the natural transition from the vesicular to the uh'cratne stage 
is fiequently open to observation 

The disease is of much more common oceiiiTcneo than niKMuiiplicali d 
catarrhal stomatitis, and is chiefly encountered in <*hil<1r(‘ii, (".p('(‘iall\ 
between the ages of six months and the third year, but it mav occur m 
adults, frequent subjects being women at the- nieustnial ])c*i’io(l, all<‘r 
paitmition, and during lactation 

The etiology is undetermined, hut it is ])iohahle that tlu* ilisease is 
due to an acute infection fiom the mtostmes, through some toxin in'ii- 
erated in contaminated milk or other food, ami acting on tli(> luu'ves 
of the month in such a way as to produce an lierpc'tie m .jitioii The 
bacteiiology has not been fully investigated Observers lia\f loitiid strep- 
tococci, staphylococci, and the pneiimohaeillns of Friedhindcr, hut, as 
these bacteiia are present in the normal oral secretions, they aie ])iobahl\ 
not pathogenetic 

Exciting agents are want of pioper attention to eleaiiliiie''S, <lirty 
tips and musing bottles, the administration of unsound milk imxturi's, 
or an excess of farinaceous food In older suhjixds an indulgomH' m 
pastry or candy is often followed by an attack, aii<l e('rtaiu childu'U 
always suflei after eating some paiticiilar article of lood, as honey, wal- 
nuts, or salted fish. All these causes are active iii tin* ])i<idiietioii of dis- 
ordered digestion, a common precedent ami aceompunyuig condition 
Ohildien suffering from malaria, pnGiimonia, and tlii' exantliema tn, or 
from chronic diseases, especially of the gastrointestinal tract, aia* likely 
siih]eets, a greater predisposition also exists in those broken down s\stcni- 
icall} h} unsanitary surroundings, and insufficient food and cdothing 

Aphthous ulceration is usually attended by catarrhal stoinatitm. The 
ulcers are extremely sensitive, and thus mechanically interfere with 
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suckiBg, chewing, and other movements of the month The lips are swol- 
len, very red, and held apart, and saliva drools away, excoriating the 
skin of the lower lip and chin, and there are often moderate enlargement 
and tenderness of the snhmaxillary lymph glands 

Together with the local symptoms, and those belonging to any asso- 
ciated condition, theie are restlessness, model ate febrile reaction, thiist, 
anorexia, nausea with frequent eructations of acid liquid, occasional 
vomiting, and eithei constipation or diarrhea. 

When all the ulcers appear simultaneously, the disease runs its course 
in fiom four to seven days If, on the contrary, the aphthae develop in 
successive ciops, the duiation may be prolonged for a fortnight or more, 
and some cases show a marked tendency to recurrence 

A confluent fo^m of aphthae, which probably differs essentially in 
etiology from the ordinary variety, is sometimes observed in children. 
It usually occurs secondarily to gi-ave constitutional diseases, namely, 
measles, variola, scarlatina, diphtheria, typhoid fever, pneumonia, and 
whooping-cough The ulcers, apparently benign at first, prove resistant 
to treatment, there are fever and rapid emaciation, at times the appear- 
ance of an infectious erythema of grave import, and, after lasting two 
or three weeks, the condition may pass into bronchopneumonia oi menin- 
gitis There is also a fulnnnant variety, terminating in death in twenty- 
four to forty-eight houis after the development of the ulcers, an autops} 
revealing tatty degeneration of the liver In these forms a bacteriologi- 
cal examination shows various round and lod-shaped organisms and Vin- 
cent’s spirilla, but both are proper suhiects for fullei investigation 

Treatment — As some disturbance of digestion is commonly associated 
with the local lesions, attention to the diet is of iinpoitance In artifi- 
cially ted infants absolute cleanliness of bottles and tips must be insisted 
upon, and the food must he a sound milk mixture, properly modified to 
meet the demands of the individual case Children of two years of age 
and over should be placed on a simple diet a breakfast, luncbeoii, and sup- 
pei of stale bread and milk guarded with lime water (one part to tbiee), 
and a midday dinner of mutton or chicken broth with well-boiled rice 
The ulceis usually make their appearance too long after any causa- 
tive erroi of diet to he stayed by the administration of an emetic If, 
however, an overloaded stomach he indicated by fever, restlessness, and 
epigastric pain and distention, a dose of wme or syrup of ipecacuanha 
should be given When the bowels are constipated, a mild laxative is 
required The best under the circumstances is calomel , for a child from 
six to twelve months old a powder of half a gram of the mercurial and 
five giains of sugar may be placed dry upon the tongue in the evening, to 
he followed next morning by a small teaspoonful of magnesia in milk 
or lemonade If, on tlie contrary, there he diarrhea, the bowels should 
be cleared of irritating materials by a teaspoonful of castor oil with 
3c 
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fifteen diops of brandy, and tlieii siibcarbonate ot bisiniifli ui five- 

gram doses every two to four boius 

The fever when moderate requires only a ])lenlifiil sup])!) of (*ool 
water to drink, if more severe, with a hot, diy skin, some saliiu' diu[)ho- 
retic IS indicated, as liquor potassn ciliatis, eithei alone oi with halt-drop 
doses of tincture of aconite 

Finally, both tonics and digestants are often indicaied during con- 
valescence 

Locally the object is to relieve pain and to pri'venl infection, and 
the best lesnlts are obtained by touching each ulem* willi triehlorneetic 
acid In this procedure just enough distilled watei is addl'd to the aeul 
crystals to insure deliquescence, and a minute quantity ot this lutuid is 
gently but thoroughly applied to the fiooi ol each nlc(*r liy nu'ans of a 
smoothly pointed wooden applicator The contact whiti'iis the* flooi of 
the ulcer, and produces a marked burning sensation, which (piiekly sub- 
sides, and IS followed by lelief of pain and by rajnd lu'aling iMoie tluiii 
one application is rarely lequired Other less (dHcient means to the same 
end aie touching with a point of lunar caustic, with solution of iii'mian- 
ganate of potassium (1 to 150), with tincture of lodm, or a 10 pen* cent 
solution of chromic acid 

The frequent use of an antiseptic mouth wash, suc'li as bone acid oi 
sodium borate (gr x to .Ij), is advisable, it the jiatnait be old enough to 
voluntarily wash the mouth by the aid of the ehei'ks and tongue' In 
infants, on the othei hand, the month is hetlei let aloiu', iml(*ss it he 
certain that the cleansing will be done with snffieieiit can- and genikmess 
to avoid traumatism of tiie mncoiis niemhiane 

While the saliva is fiowmg freely tlie skin of the under Iij) and chin 
should he protected by the fiee aiiphcation of vusdin or o\id dt zme 
ointment 


Bednar^s ApirTir.E 

Tins lesion consists of an ulceration of the soft jiahite, or of the 
mucous membrane of the oral roof The aphtluv ivvo sh dlow and eow'red 
by a gray or yellowish coating, and xii’esent sever.d vaiiefu'N, the most 
characteristic Wng two symmetrical ulcers, loiimhal m onthne and sit- 
uated ovei the hamular processes of the jiahite hones, again, llieN ma\ h<‘ 
T-shaped, being then linear and seated over the jmlatui ^uimv ami the 
line of juncture of the hard and soft palates 

They occur only in the newly boin, appearing fiom llu' s<>eond day up 
to the sixth week, and are almost uniformly due to traumatism fn 
cleaning the month the nurse’s finger is apt to impinge njmn tlu' proc- 
esses of the palate hones, wounding the epithelium, and thus allowing the 
entrance of bacteria with consequent ulceration and sometimes general 
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sepsis. Less frequently the friction of an overlong or badly shaped feed- 
ing bottle tip may develop an ulcer far forward on the hard palate 

The ulcers are sufficiently painful to interfere with sucking, and they 
may be attended by enteric disturbance, shown by greenish stools, and 
due to infection from swallowed bacteria 

Treatment. — Any intestinal infection must be overcome by evacuant 
doses of castor oil followed by subcarbonate of bismuth, and the general 
nutrition must be conserved 

The ulcers must not be washed or traumatized, and, as a rule, they 
readily heal after discontinuing rough manipulation or substituting well- 
shaped for clumsy bottle tips The rest of the mouth and tongue should 
be very gently washed twice daily with a saturated aqueous solution of 
boric acid 

Should the plan of non-interference fail and the ulcers remain in 
an indolent condition, they should be carefully touched, once or twice 
daily, with a 10 per cent solution of silver nitrate, on a small piece of 
absorbent cotton carried by an applicator 

Stomatitis Hypiiomyoetioa 

Thrush, as this affection is commonly called, is distinguished by the 
appearance of numerous rapidly growing, white, curd-like flakes upon 
the mucous membrane of the mouth, the latter being in a more or less 
catarrhal condition — injected, swollen, hot, and tender to the touch It 
geneially occurs in early infancy, during the first two or three months, 
but may be encountered at any period of childhood, and even in adult 
life The flakes are due to the development of a fungus, which enters 
the mouth from without, and which is still considered by some observers 
to be the Oidium albicans, though it is now generally classed as the Sac- 
charomyces albicans. Under the microscope the growth appears as fine 
threads made up of many shorter rods, the mycelium, and small oval 
bodies, the spores , the mycelium is produced from the spores , these are 
of common occurrence in the atmosphere, but they must be deposited 
upon favorable soil to produce the disease Consequently, it is rarely 
seen in perfectly healthy, properly cared for infants, while it is frequent 
in the ill-nourished and weak, and m these a simple cold or slight in- 
testinal disorder opens the way In older children and adults — usually 
the aged — it attends such severe affections as pneumonia, typhoid fever, 
the exanthemata, spinal caries, and tuberculosis 

The favoring oral condition is catarrhal stomatitis, a lesion which 
almost invariably precedes or accompanies the onset of thrush This, 
through its attendant hyperemia, probably mechanically displaces the 
epithelial cells, preventing perfect protection of the mucous membrane 
and allowing the spores of the fungus to find a lodgment and place for 



12 


DISEASES OF THE MOUTH 


development Injury of the mncosa hy too toicihle cleannn*, of llie 
month, 01 by the friction of badly shajicd bollh'-tips, acis iii I lie sanie 
way. The j'^oimger, or more feeble, oi more dihcasc'-iedueeil tlu* ml. ml, 
and the more imperfect the motion of the tongue and jaw, tlie more 
readily will the fungi be imiilanted , bo, too, in oldm ])a!ieiiN tlie piedi',- 
position becomes most marked when vitality is gH>ail} K'dnecMl b> long- 
continued levels and wasting diseases, and in tho^ie altioided bv impaiied 
mobility Eurtlier, if the care of the mouth he negk‘elc'(l, tlu' r(‘t aim'd 
secretions and food iindeigo acid fermentation, a result ta\oiable to the 
development of the fungus 

The parasite grows most freely upon, but is not coiiiiiied lo, biiiiamons 
epithelium, since it ajipears in many smfaces covered with e\lnidrieal 
cells, as in the nose, in cases of cleft palate, Uk' jdiai.Mix, (’sophagus, and 
sometimes in the stomach, intestines, and lower K'spiralory tiaet , it has 
also been found in the parenchyma of oigans, as the livc'r and lungs, and 
in the blood vessels 

Given the predisposing conditions, thrush originates In eontaet woth 
other cases, through the medium of hottle-tii)s, spomis, or Inmblois usod 
in common, or it may aiibc without traceable contagion tiom cai’fdossly 
kept and foul feeding utensils 

The essential symptoms of the disease arc the a])pt'iirauee, on the in- 
side of the cheeks and tongue, of small whitish tlaKes whu'h ii'somlde 
adhering fragments of curdled milk, hnt diftcr in tlie faet that tlu'v 
cannot he wiped away There may he only a fmv seatli'ied jiatcln s, oi 
the deposit may cover the mouth, the pharynx, and lousiK, and (‘\t(‘nd 
into the esophagus, and may change in color from wdiib* to ylbiw or 
brown If forcibly removed they iibiially ]oav{' a nunih('r of Ideialing 
points, and, when they drop oE in the natural eoiiisc* ot tlie thst‘a‘'e - 
fioin six to twelve days after onset — they ex]>ost' siija'i licial idaasKnis 
which may become the foci of infection for any othei morbific agtail , 
sometimes, when conEuent, large masses drop oiT, h'aMug intraettddi* 
ulcers The mouth is usually dry, the tongue eoah'd, food is ri'fu^i'd 
on account of pain, and there maybe dl^HenIt^ iii swallowing The gen- 
eral features depend upon the associated systemu' condition 

Unless neglected, thriibh in the -well-to-do class ol jadicnts is, as a 
rule, little more than a local affection, readily uelding to ticalinent , but 
in the ill-nonrished and feeble, whether fioin disease (tr l)ad hygiene, 
It is a serious complication, as it nsiially develops in the course ol some 
grave gastrointestinal disturbance, and, hy interfering with sucking and 
swallowing, deprives the infant of the food supply necessary for reeoiery 
The mere presence, then, of thrush patches is not to he regarthsl with U 
much anxiety as the condition accompanying their formation 

Treatment — In the way of prophylaxis, which is of great impnrtanec, 
proper hygiene of the mouth is essential With infants, the usual sub- 
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jects of the disease, the mouth should not he washed after every feed- 
ing, hut he veiy gently cleaned once daily only, with a piece of ahsorhent 
cotton moistened with saturated solution of boric acid Care must he 
taken not to wound the mucous membrane, and unclean fingers must never 
he introduced into the mouth If fed at the hreast, the nipples must 
be thoioughly washed with hoiic acid solution before and after each 
nursing, and, if aitificially fed, the hottle-tips must he sterilized by 
boiling once daily, and the bottles must be kept absolutely clean The 
same caie should be taken with spoons and other feeding utensils, and 
feeding bottles must nevei be passed from child to child Further, any 
abrasion of the mucosa should receive prompt attention Equally urgent 
precautions aie properly legulated diet, eithei maternal or artificial, and 
attention to general hygiene, that the infant may not pass into the con- 
dition of malnutiition so favorable to the development of the local dis- 
ease 

The same measures, together with an endeavor to meet wdiatever sys- 
temic distuibanee may he associated, constitute an essential part of the 
ciiiativG meabuies aftei the apiiearance of the fungus fiakes Locally, the 
objects of ticatment aie to hasten the removal of the patches without 
causing bleeding and without injuring the mucous membrane, to pre- 
vent tlieir lefoimalion, and to relieve the attending catairhal stomatitis. 

With the first indication I have had good results from smearing the patches 
with a thin coating of cosmolin, applied once or twice daily, with a swab of cotton 
The othei ends aie accomplished by very caiefully cleaning the mouth thiee 
times daily, with absoihent cotton moistened with a satin aied solution of boiic 
acid, 01 an aqueous solution of sodium bieaibonate (gi x- 3 ,]) , one pledget of cot- 
ion should be used foi the loof of the mouth, anothei for the tongue, and sepaiate 
ones foi the inside of eithei cheek Foi the same puipose potassium peiman- 
yanate (1-150) has been lecomineiided, also coiiosive sublimate (1-2,000), but 
these are less satisfactory than the bone acid solution Applications to be espe- 
cially avoided aie those eairied in honey 01 syiup 

General treatment of a tome and supporting nature will be required 
111 the ill-nounshed or feeble, gastrointestinal complications must be 
met, and so, too, the indications presented by whatever disease may co- 
exist 


Stomatitis IJloekosa 

IJlcerative stomatitis is a peculiar molecular or cellular necrosis be- 
ginning in the fiee margin of the gum and gradually involving the deeper 
tissues, even to the peiiostenm and jaw hone, at the same time infecting 
the parts which lie 111 apposition to those previously affected, thus spiead- 
mg, hut never extending beyond the cavity of the mouth The disease 
never occurs ivhen there are no teeth It is most frequent in children 
between the ages of three and eight years, though it is met with in adults. 
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The onset is favored by any condition that tends to the rcMluelion 
of constitutional vigor, as life in damp, dirty, ill- ventilated hoii^e^, or 
an insufficient food supply, it also follows ceitam debilitating (li^i’a'^es, 
especially measles, scarlatina, whooxiing-coiigh, and ini.inlile senr\>, less 
frequently typhoid fever oi pneiinioiiia, and in.iy be [uodiieed by the 
internal administration of mercury, copper, oi lodiii Uiidm’ propcu (miu- 
ditions it seems to he contagions, endemics occuriing in erowdi'd lios- 
pital wards or dwellings, and among soldiers in barracks In llu' bit tin 
a scoibutic influence is a probable factor in the piedisposit ion Lack of 
care of the mouth, and decayed or overcrowded teeth, aie also active ex- 
citing causes 

Bacteriologically, in addition to the common pyogenic geiins, the 
fusiform bacillus of Vincent is very constantly present This organism 
IS probably a potent agent in the piodiietiou of the disi'use, and has leil 
to its being miscalled Vineenfs angina 

An attack begins with severe pain and heat in the mouth, ami oiTen- 
sive breath ISText, the external gingival holder alxiiit the lower iiuasor 
teeth becomes intensely injected and rapidly swells, the inteuleiilal points 
of the gum standing out like flasks and blooding iiiion tlu* lightest toiudi 
Soon the margin of the gum changes fioni a livid led to a \e]loW'giuy 
color and softens into ulcers, which aic dequessenl, have' a ragge*d, dirty 
gray or brownish floor, and very led swollen edges LateT tbt' uleea^ maN 
appear on the outside surface of the upper gum, the iiileiior aspt'ct of 
both lower and upper gums, on the edges of the* toiigiu', anel on the in- 
side of the cheeks, in this position the loss ot siibstaiu'e* (‘onn'-.pouds with 
one or both gingival borders, forming a single or doulilc stiip lunniiig 
parallel with the jaw In severe and protiacled cases the ulce'is incK'a-e* 
in breadth and depth, the teeth become loose, and there may be (h'strue- 
tion of the peiiosteiim and neciosis of tlie maxillary horn* Wliilo thesi* 
changes are taking place the mouth is the seat of huniiiig and pain .md 
IS very tender, the breath has a eharacteiistie fetid o<lor, streams oi ^(f- 
low, sometimes j^loody, ill-sinelling saliva diip away, ex(*oiiatnig the skin 
over which it flows, there is often edema of the face*, ]iinit(*d or gi'iK'ial, 
according to the extent of ulceration, and Ihe suhmaxillaiy gbinds and 
the lymph glands of the neck are modeiately enluiged, but rareh sup- 
purate 


There are loss of appetite, due chiefly to the pain caiisod b\ cliow iim, 
restlessness, and, with little alteration in the temjieraturc* lauge, a wi'ak 
pnlse, and other evidences of general debility 

The symptoms oidinarily reach their height in from two to 1i\(* da\s, 
and when properly treated disappear in as many inoK*, tin* ulcms IhmI- 
ing without cicatrization Severe or badly manage<I eases raii*lN rec*o\er 
under three or four weeks, and may sometimes pass into iiuiiia' with its 
attendant grave consequences 
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Treatment — Tlie mam prophylactic measures are to prevent the trans- 
mission ol the disease by isolating affected patients, and to reduce the 
susceptibility of those predisposed, from bad hygiene or debilitating 
diseases, by bettering their surroundings and by insisting upon propei 
cleanliness of the month and attention to decaying or overcrowded teeth 

When the disease is existent, the fiist step is to impiove the sanitaiy 
surroundings of the snb]cct, or, if this be impossible, to remove him to 
healthful qnaitois The impoitance of cleanliness, fresh air, and sun- 
light is not to be lightly estimated 

The diet should be liquid, bnt nutritions Apart from the fact that 
solid food will be refused on account of the pain caused by mastication, 
milk, ]nnket, custaids, and animal bioths aie better suited to the some- 
what enfeebled digestive powcis, -water must be given as freely as thirst 
demands, and, if theie be any tendency to sciiivy, fresh fruit and green 
vegetables should form an essential part of the dietary 

Of chugs, potassium chloiate is the most efficient, ranking almost as a specific, 
and, in my expeiienee, can be used without danger if given m small doses and with 
due and constant legaid to its poisonous pioperties One giain, every two hours, 
IS the piopei, and, also, an efficient, dose for a child of tbiee years, it may he 
admiinsteied alone, simply dissolved in watei, or combined with some biitei tonic, 
as elixii of cahsaya 

Locally, cleanliness is of great importance The iileeis should be 
cleaned once or twnce each day with peroxid of hydrogen, diluted with 
fioni two to ten paits of water, and in the interval washed every three 
houis with a potassium chloiate solution, made by adding one flnid- 
diaelim of a satin ated solution to six fluid ounces of water, or with an 
0 5 pci cent solution of formalin The lotion may he applied on a bit 
of absoibent cotton, or the child may take a quantity into the mouth, 
move the cheek and tongue in such a way as to bung it in contact with 
the whole mucous surface, and then expel it. After the ulcers have 
healed the speciflc treatment should he discontinued, and the patient 
placed upon a full diet with a tonic, such as fei rated elixir of cinchona 
or tincture of mix vomica with elixir of calisaya 

The potassium chlorate treatment should be effective in the course 
of a week, if otlieiwvise, caieful seaich must be made for and attention 
given to any local cause It is unwise to distuib sound teeth if loosened, 
since, if allowmd to remain in position, they usually become firm again 
aftei lecoveiy, on the other hand, carious teeth must eithei he filled or 
tieated with antiseptics, and dead bone must always he removed If 
these procedures he unsuccessful, the ulcers, after being cleaned with 
peroxid of hydrogen, should he lightly cauterized with the solid stick of 
silver nitiate Sometimes no progiess can he made until the teeth about 
which the ulceration is most marked are removed, and after extraction 
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the resultant cavity must he carefully and frequently cleaned Mlien llie 
local factor of continued ulceiation cannot be discovered, fie(|nont ap- 
plications of potassium permanganate aie most useful 

Stomatitis Ulcerosa Chronica' — This fmm of Ihc disease piesciits the 
same oial symptoms, though of a much inildei grade, and inns a jno- 
tracted course without imolvmg the deepei lissiies li is cliai a(d(‘ri/(‘d 
by its resistance to the usual methods of tieatmout, and b\ a luuilvi'd ((mi- 
dency to relapse Potassium chloiate, wdiile h‘ss etfeclive in 11 hs(' <diroinc* 
cases, should still be used m combination with tinctiuc of llu' (ddoiid of 
iron, gr ] of the formei with TTi ii of the lattoi, oicry 1\\o hours al (he 
age of three years, and a plentiful supply of good food and ]n<q)(‘i sani- 
tation are essential 

Locally, peioxid of hydrogen should he cmplo\cd once dailv, the 
ulceis cleaned eveiy fourth hoiii with lioiic acid solution, and lightly 
cauterized with silver nitrate at inteivals of three or lour (Ia\s 

Mercurial Stomatitis — Mercurial stomatitis (sulu ation), in our day 
an uncommon subvariety of the ulcerative, is never met with iii ml aids 
before the eruption of the teeth, oi m the odeiitate, and rar{d\ during 
childhood While its mode of origin is not fully e^taldishcd, it is pioh- 
able that the niercniy by its leduciiig action injures th(‘ tissues and so 
prepares the way for pathogenic bactciia Certain ])rc‘e\ist lug disc^ases, 
as chronic nephiitis and cirrhosis of the Iner, piedLsjiose to salnatum, 
and some individuals seem to have an idios;> ncrasv in iiieicuin, -e\(>ral 
small doses or even a single small dose being hutHenuit in thiau to 
the gums In some grave cases death may result frrun (‘\lr(‘ine uleera- 
tion or from gangrene and septic infection 

Tieaiment consists in stopping the adimiiislrulion of tlm mereiiry, 
the employment of peroxid of hydrogen (2 to 3 piu (‘('u( ) m t»thei anti- 
septic lotions, and the internal use of potassium chlorate iii closer of gi ii 
to 111 every second hour in the adult 

Stomatitis G-ANOEEisroSA 

This IS a specific bacterial aifection resulting in rapidl\ extiuiding 
gangrenous destruction of the cheek and adjaeout soft and hard ti-,^ueC 
It begins m the mucous membrane, oeeasionally of th(‘ li]), Imt usually 
near one corner of the mouth, and is geneially usMiimelrieal, though 
sometimes both cheeks are involved 

Homa, on account of its high mortality — 75 to 80 peu cent - -i-. bn*- 
tunately an uncommon disease Sucklings seem to he cxtmqit, and it us 
very rare in adults, most of the eases occurring hetweiai tin* ages of tiai 
and twelve years It is always of secondary origin, follovnig kowuh' 
maladies, such as the acute exanthemata, especially measles, vlioopiun- 
cough, syphilis, scorbutus, chronic intestinal catarrh, protracted malaria, 
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and not infrequently stomatitis ulcerosa These, then, may he regarded 
as predisposing causes, but, despite the preexistence of any one of them, 
noma only develops in those children who have been previously weak, ill- 
housed, and ill nourished 

Erom the fact that several cases may be encountered in the same 
family, or a number in one ward of a hospital, there is little doubt that 
the disease may become infective, on the other hand, many cases are 
observed in which the isolation is so complete that there can be no ques- 
tion of contagion 

The bacteriology is still undetermined. Babes and Zambolovici have 
isolated a veiy minute bacillus, and by inoculation in animals have pro- 
duced typical noma Accompanying this organism are a large number 
of stieptococci, spiiochetes, and other bacilli that play an active secon- 
dary role in the production of the gangrene, which is due to an over- 
whelming bacterial invasion of the tissues, the resulting toxins causing 
destruction of cell life and necrosis in mass. In another group of cases 
Walsh found the Klebs-Loeffler bacillus (Koplik) 

The first symptoms to arrest attention are a characteristic gangrenous 
odor of the patient’s breath, and the appearance of a small, indurated, 
very sensitive nodule involving the tissues of the cheek, and situated 
near the corner of the mouth Very early in the course tlie mucous 
menibiano over this nodule is raised into a flat bulla, usually, however, 
the membiane is found hanging in ragged shreds from a black, gangienous 
base The skin over the induration is pale, tense, and shiny, as if oiled 

The gangrene extends rapidly in superficial area and depth, and as 
it approaches the exterior the superimposed skin becomes discolored, 
then red, blue, purplish, and black Soon the cheek is perforated, and 
a dirty, stinking saliva, carrying fragments of broken-down tissue, 
flows out freely on the cheek The lips, chin, and surrounding por- 
tions of the cheek become edematous, and the adjacent cervical glands 
enlarged The odor from the patient is overpowering and widely diffused 

At the onset there are few special constitutional symptoms The 
child has little oi no pain, persists in his amusements, has a good ap- 
petite, an almost normal temperature, and a pulse but little alteied in 
quality , but, as the gangrene extends, marked features of constitutional 
depression set in 

Perforation of the cheek takes place after a period varying from 
twenty-four houis to three or four days, and many patients die at this 
time Others linger until the end of the first or second week Under 
these conditions the tissue destruction invades the face geneially, on the 
originally affected side, very infiequently becoming bilateral Extend- 
ing mwaid, the gums and the periosteum of the jaw bones are destroyed, 
the bone becomes necrotic, and the teeth so loose that they can be readily 
pushed out by the finger, together with pieces of the alveoli The tongue. 
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the hard and soft palate, and the tonsils may be involved and ('onveitcd 
into a fetid, softened, blackish mass Finally, the cheek is cast oft in 
large, black slonghs, leaving huge openings with black, raggi'd, and in- 
durated edges, thiough which the discolored and neciosed bones and loos- 
ened teeth can be seen. Simultaneously the Ryin])touis of s,>steniic de- 
pression are greatly intensified, there are subnormal tenipiaatuie, or linj,h 
pyrexia of the hectic type, delirium, and piolu.se sei)tic diaiihea, 
and death follows from bronchopneumonia or exb.uislion Seveu' 
hemorrhage almost never occurs, as the blood vessels are e<udy seali'd by 
thrombi 

Exceptional cases recover In these a line of demartaitioii forms 
around the gangrenous area, the clean edges become cov^ered with heallby 
granulations, and after months cicatrization takes ])lace, with great dis- 
figurement 

Treatment. — Something can be done in tlic way of piopliybwis by 
careful attention to every case of stomatitis, especially the ulciaMliie 
form, by frequent and thorough cleansing of the nioulli lu all acute in- 
fectious diseases, and by tbe piopei management of tin* known piedis- 
posing affections Secure sound hygiene m the sick looiu, gi\(' good 
and sufficient nourishment, and avoid the abuse of inerciuiuK and de- 
bilitating treatment generally As contagion seems pos.sil)l(', e\(‘ry easi^ 
shonld he isolated 

If, notwithstanding these precautions, noma develops, it i"> of the 
first consequence to maintain the patient’s sticiigtli liy the use ol con- 
centrated liquid food, strychnia, and quinin, and alcoholic stimulants 
Sometimes, on account of the difficulty of swallowing alt(‘r pcndmatiou 
of the cheek, rectal alimentation suggests itself and should bc‘ ri'sorted 
to, though offering little prospect of success m cluldrmi 

The loom in which the treatment is conducted should be huge* ami 
sunny, with windows constantly open, and must be ke])l as jnn(‘ as 
possible by the aid of disinfectants For this purpose cloths saturated 
with a solution of chlorinated soda or other deodori/cu may be bung 
about the bed 

The local treatment must be very piompt and radical Excision and 
cauterization under anesthesia are the most piomising procedure's In 
excising, the surgeon should cut some distance into .ip])arentl\ healthy 
tissue, and the edge of the wound should then he boldly eauteri/A'd witii 
tbe thermocautery of Paquelin After the operation a solution of born* 
acid, thymol, or potassium permanganate should he used to wash tlu* 
parts, or pieces of lint saturated with one of these solutions ma> la* kept 
lu constant contact, if the child will tolerate a fixed dies^.ing At the 
same time the month must he kept as clean as po&sihle by repeati'd ring- 
ings with the same antiseptic lotions 

Those cases in which the Klebs-Loefflei bacillus is piesent demand 
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and are aided by injections of antitoxic diphtheria serum in full and, 
if necessary, repeated doses 

It must be lemembered, howevei, that, despite all measmes of tieatment, theie 
IS but little hope of a favoiable outcome, because the gangienous process only 
develops m ehildien who aie very much reduced systemically and in whom the 
slightest complication is apt to piove fatal 

When recoveiy takes place and is fully established, loss of tissue and the 
deformities resulting fiom cicatricial conti action may be, to some extent, remedied 
by plastic suigeiy Early operations aie never advisable, on account of then ten- 
dency to reestablish the disease 

Stomatitis Crotjposa 

A cronpons membrane — ^that is, one in which the Klebs-Loeffler bacil- 
lus IS absent — may be encountered in the month. It can be produced by 
a variety of chemical and bacterial agents, and as a primary affection 
is very rare Secondary croupous stomatitis develops simultaneously 
with the same deposit on the tonsils, and, in severe cases, the membrane 
forms on the cheek, the tongue, and the lips 

A special form, psendodiphtheritic stomatitis, described by Epstein 
and Koplik, is seen in the newly hoin. The subjects aie always feeble 
from neglect and bad sanitation, and have sustained a traumatism of 
the mucous membrane of the mouth, through which a streptococcic infec- 
tion occuis with the formation of a membrane closely resembling that 
of tiue diphtheiia. This pseudomembrane is greenish-yellow in color, 
extends ovei the hard and soft palate, the tongue, the pharynx, and may 
secondarily involve the epiglottis, the entrance of the larynx, and the 
esojihagus There is little tendency to enlargement of the cervical lymph 
glands, the temperature, as in other instances of sepsis, may be normal 
or subnormal, and, as tbe disease progresses, gastrointestinal symptoms 
appear and septic pneumonia is developed A microscopic examination 
IS often necessary to differentiate this condition from thrush and diph- 
theria. 

Treatment. — The treatment includes the ordinary measures for oral 
cleanliness, and the limitation of the extension of the patches by appli- 
cations of a 10 per cent solution of silver nitrate. The membrane 
should never he forcibly peeled off 

Stomatitis Diphtheritica 

Diphtheria of the mouth may arise as a primary disease, though 
it is usually secondary, the membrane extending from the tonsils to the 
soft palate, tongue, gums, cheeks, and lips When primary, the deposit 
appears first upon the lips, and thence may spread to any portion of the 
mucous membrane of the month, it often runs a most insidious course. 
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The symptoms are salivation, fetor of the breath, (‘iihngein(»iit .nid 
tenderness of the siibmaxillary lymphatic ^>lands, tlie oidinaiy emi^titu- 
tional features of the infection, and the piesence of the cdun a(*U‘i isl u* 
patches of false membiane upon the mucous suiface 1 he nieml)iane 
remains from three to six or more days, and then exfoliates oi ulecuates 
away, leaving a denuded base Hemoirhage tabes jilaet' tic(iueiitly , 
when due to mechanical irritation, it is of little inomeni, Imt, oeem niig 
spontaneously, it is an evidence of giave cachexia c‘\en wIkmi trilling in 
amount, and when piofiise may be the direct cause of a (dial teuniiiatiou 
The diagnosis of the piimary form can only be ]>o^iliv(d\ ('stahlislied 
by culture and the discoveiy of the Hlohs-LoetHci bacillus, llu* secon- 
dary can readily be distingmslied as an extension of toiisillai diphtheiia 
Treatment. — The treatment consisls of the eail,> and fiee luieelioii 
of antitoxin, the lemoval of the false menilirane, if this ('an be jieeom- 
plished Avithoiit tiaumatism, llie continuous (‘luploymeni ol ani i(‘ 
mouth washes, and the internal administration of hieliloi’id ni nieieiiry 
to counteract the toxalhnmms ]>ioduced by llie diphtliena luieillus (heat 
care must he tahen to maintain the jiatient’s slieugili by sip>('hni.i, al- 
coholic stimulants, and mitiitious, easily digested food. 

Gonokkiieai, Stomatitis 

An infection of the mucous membrano of tlio mouth by the gonot^oeeiis 
of Neisser — an unusual condition in adults — is seen iiiosl fnupuaitly 
in infants, developing fiom two to twelve days after l)iith A pn^vious 
injury of the oial mucosa is a favoring lactoi, and the gc'rm nuiv he 
intioduced by the finger of the niotliei or nurse, oi, li IIk' ihoIIkm’ Ik* sut- 
fering from gonorrhea, the mocnlation may take ])laeo during paitnntioii 
The lesions, which are due to infiltration of the sujierlieial (‘pilludial 
layer of the mucous membrane with mflamnlatol^ ])iodue{s, appiau as 
yellowisb-white patches on the anterior tuo-thirds of tlu' tongue, tlu* .in- 
terioi half arches, the posterior border of the alveolar jiroeess of tlu* up- 
per jaw, the free edge of the gum anteiiorly, and sometiim*-. on tlu* fri*- 
niim of the tongue and lips. There is a pultaceons tluekeiuug, but no 
true pseudomembranous formation, the symmetiieal placpu'.s show little 
tendency to spread, there is no general inflanimatuui, lun siiiiieieut dis- 
charge to alter the character of the saliva, though a niieroseopie exanuiia- 
tion of the secretion from the patches shows multitudes of goiioeoet*i liolb 
on the surface and m the cement substance between the ejuthelial eidE 
Constitutional reaction is almost ml, and theie is no pain, nor ddlieulty 
in sucking 

In adults, on the contrary, marked systemic distiirhancc and iiillum- 
mation of the whole mucous surface of the mouth are associated with 
pain and a profuse ichorous discharge 
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Treatment. — Absolute cleanliness must be observed by the attendants. 
Eapid relief follows the local use of silver nitrate, 1 to 2 per cent , mer- 
curic chloiid 1 to 7,000, or a solution of protargol These applications 
should be made once or twice daily, and with a swab of absorbent cot- 
ton on an applicatoi, never with the finger 


Stomatitis Syphilitica 

Syphilis may indirectly produce stomatitis, first by causing certain 
specific lesions, which give rise to disease of the mucous membrane gen- 
erally, and, secondly, by inducing a greater susceptibility to the ordinary 
causes of oral disorders 

The piimary sore is found in the adult mouth in the majority of cases 
of extragenital syphilis , in infants and childien this seat, as well as any 
primary infection, is much less common, though it may occur from con- 
tact with a syphilitic nipple The sore is usually situated on the lip, 
tongue, hard and soft palate, or the tonsil, and has eithei an iden- 
tical appearance to the ordinary initial lesion on the genitalia, or 
may be simply a fissure, or a superficial eiosion covered by a pseudo- 
membrane 

The secondary, and in children the inherited, lesions are fissures 
chiefly at the coiners of the mouth, and mucous patches, which may ap- 
pear on any pait of the mucous surface, but most frequently on the lips, 
the palatine arches, and the tonsils The tertiary lesions belong to the 
gumniata, and aie usually observed on the hard and soft palate, where 
in bieaking down they lead to perforation The tongue may be affected 
by sclerosing or gummatous glossitis, the latter having a tendency to 
ulceiato, especially when so situated as to be iriitated by sharp or de- 
caying teeth 

Treatment. — Syphilis of the mouth yields readily to constitutional 
ineasuiea, but local prophylaxis and treatment are veiy essential. Thor- 
ough cleanliness is necessaiy to avoid salivation as well as to insuie local 
lecovor-} , ih(> teeth must be kept in good condition, and all sources of 
irritation must be removed 

Antiseptic mouth washes must be used frequently, and with due care 
as to traumatism, and, with the assistance of wooden tongue depressors 
and applicators, to be burned after use, direct applications must be made 
from two to four times daily to the lesions The best solutions for this 
purpose aie mercuric chlorid, 1 per cent , silver nitrate, 10 per cent to 
20 per cent , and chromic acid, 6 per cent to 10 per cent With the 
fissures at the angles of the lips, very good lesults can be obtained by the 
constant application of einplastriim hydiargyri, 2 parts, to lanolin, 1 part, 
placed upon a bit of chamois leather 
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Pyoeehea Alveolaeis 

Higgs' disease is a common affection of obscuie origin, usually de- 
veloping after the age of thirty years, and involving the loss ot ((‘(‘th 
It may he local or systemic The fiist form is due to tlu* dc'posit of 
taitar upon the ciown surface of the teeth in the ncighhorhoixl of tlio 
gum and pericemental membrane, the second, to vascular (hsfurbancc* 
ill this membrane resulting fiom some constitutional disease*, especially 
gout, also from rheumatism, syphilis, tuberculosis, and Ih ighi\ disease, 
heredity, too, seems to play some part in its pioductioii Iloth lornib 
are characterized by a giadual destiuction of the jiericemental lueinbiane 
and an inflammation of the gums about the affected teeth, tlu* lattcu’ de- 
pending mainly upon the influence of pneumococci 

In the local variety the deposits form upon the crowns of the t(Kdh, 
usually the inner surface of the lowei incisors and die outer /ispect of 
the first and second molars, and consist of a preciiiilate troiii the saliva 
In systemic pyorrhea no deposit takes place on the exposed (hmtal sur- 
face, hut is found high up on the loots of the tc'eth, and is coin]ios(‘d 
of calcium salts deiivcd directly from the hlood, or, in gouty easi's, of a 
nidus of sodium and calcium urate enveloped by a layer of calenini 
phosphate 

The gums are deep red or purple in color, and, h(’coiniiig detacdied 
from the teeth, pockets are formed from whicli pressure force's a si'iiii- 
purulent fluid The affected teeth, which arc lusiially Jr{*(‘ from decjiy, 
are tender to the touch, gradually become loose, and aic finally t'xfoluifed 
In addition there is general catairhal stomalitih, with a characte'nstic 
offensive hreath During the always protracted courbc of tlu* dihcuse 
the constant swallowing of the purulent matter may ultimately lead to 
disordered gastric digestion, the general features of jim'umococeic infec- 
tion, and possibly pernicious anemia 

Treatment.^ — The treatment of local pyorrhea is puiely nu'clianical, 
consisting of the removal of the salivary deposit and polishing flu* sur- 
face of the teeth After this is done the giiiub should be touched with 
tmeture of iodin or with tannic acid and glycerin, gr x to .'sj 

In the systemic foim removal, so far as possible, of the eausal con- 
dition must he accomplished, and the dentist must eaie for the Uxhh 
Here also the application of tincture of lodin to tin* gums and the usi' 
of stimulating and antiseptic mouth washes arc indicated — for example, 
a combination of hydronaphthol, gr x, alcohol and water, each fij) mid 
of this thirty drops in a tumblerful of warm water, used as a mouth 
wash two or three times daily. 



DISEASES OE THE TOHGUE 


23 


DISEASES OP THE TONGUE 

Acute Glossitis 

Acute inflammatioii of the tongue may be superficial or parenchyma- 
tous It IS of rather infrequent occurrence, but is more commonly en- 
counteied m adults than in children 

Superficial glossitis may attend diseases of the mouth, pharynx, ton- 
sils, and stomach, or it may accompany various febrile affections, or re- 
sult from traumatism When the inflammation is confined to the super- 
ficies, the epithelium increases in thickness, and either hardens into a 
Cl list 01 exfoliates, leaving a bright red surface, with unusually prominent 
papillae This condition is unattended by constitutional symptoms, there 
being ineiely local pain on moving the tongue in swallowing and talking, 
and heat and dryness of the organ 

The acute parenchymatous form may be due to such injuries as biting 
the tongue in a fall or an epileptic seizure, the sting of some insect, a 
burn, the action of corrosive substances, or the irritation of decayed teeth 
It may also occur in the course of variola, erysipelas, scarlatina, or typhoid 
fevei, or in scurvy, gout, syphilis, tuberculosis, and poisoning by mer- 
cury In this form there is rapid congestion of the whole substance of 
the tongue, followed by exudation, the process usually ending in resolu- 
tion, but sometimes proceeding to suppuration Enormous and painful 
swelling of the tongue takes place within a few hours, the organ is hard, 
immovable, and very painful, and fills the oral cavity, or even protrudes 
beyond the lips and depresses the jaw Speaking becomes impossible, 
swallowing difficult, and respiration may be dangeiously impeded by 
pressure upon the soft palate and epiglottis The sublingual glands are 
enlaigcd, the breath has a fetid odor, the saliva is increased, and there are 
restlessness and decided fever Ttesolution generally begins in a few 
days and is quickly completed, though some supeificial ulceration may be 
left When the inflammation advances to the formation of an abscess 
the symptoms become intensified, and a soft circumscribed swelling ap- 
pears in some portion of the tongue Rarely extensive gangrene results 

The outlook for both forms of acute glossitis, even in the event of 
suppuration, is favorable. Death may, however, occur in forty-eight 
hours, and the development of gangrene adds greatly to the gravity of 
the prognosis 

Treatment. — In acute superficial glossitis the first step is to attend 
to the removal, so far as possible, of any favoring cause Locally the 
sucking of small pieces of ice will give comfort, but, on account of its 
tendency to increase the dryness or “burn” of the mucous membrane, must 
not be steadily continued. 
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Better results are obtained by fieqiient spraying of tbe siiifaee wilh some mild 
antiseptic lotion, as bone acid, 3 to 5 pei cent, oi sodinin boiale, 5 ])oi ('('lit Fn 
eases that can be tiaced to the over-nse of meieury, the einplo’v ineiit ot potassium 
chlorate inteiiially, and locally in the foim o£ a wash i*! x to 5j— -is tlu* most 
efficient therapeutic measuie 

In the begmiimg of paienclijmatous glossitis the jiationl should he 
put to bed and given a saline puige Antiseptic washes or spra\s should 
be used freely and fiequeiitly to keep the tongue moist and lemove inspis- 
sated secretions So soon as swelling becomes marked free leeching un- 
der the ]aw should he resoited to, and, it this be not (juiekly suceessFul 
in reducing the size of the organ, or if breathing be diilieult, one or (wo 
long, deep incisions must be made into the substance ot the tongue, in 
the dorsum and along the side of the laplic Jf it he im])ossibh' to gi't 
food into the mouth, noiii ishment may be given tlirougli a nasal lubi* or 
by enema An abscess must be fieely opened when disc'ovi'red Too 
great obstruction of respiration demands tiaelieotomy. 

Chronic Glossitis 

Like the acute form, chronic inflammation may affect either the sur- 
face or the substance of the tongue 

Chronic superficial glossitis is caused hy persistent gastromfi'stinal 
disturbance, chrome alcoholism, and hometiiiies directly follows the a(Mite 
type of the disease, again, long-continued local iiritatiou may jiroduei’ 
a ciiciimscribed inflammation. The lesion consists ot a ecdlular iiiiilt ra- 
tion of the mucous membrane, filling up and ohstrudnig tlu' spaces be- 
tween the papillse, and forming moderately dee]) fissures (‘xti'udiug through 
the mucosa and dividing the surface of the organ into iru'gular iirciis 
In other instances patches denuded of epithelium ami smooth and 
shining are scattered over the dorsum of the tongue, these* ])atc*lu*s, oval, 
round, or irregular in shape, are surrounded hy slightly rais(*d iiarioiv 
white or yellowish borders, and are subject 1o ra]>id ap])earane(* and dis- 
appearance and change m outline This condition is common in both 
children and adults, and is known as “ringworm of the toiigiu*'’ or ‘'g(' 0 - 
graphical tongue” In still other cases there is desquamation of the 
epithelium, usually near the edges of the tongue, lt‘aving rc*d shiny ari'.us, 
with irregular hut unhanded bordeis 

As a rule, protiacted superficial inflammation gives rise to no syiii])- 
toms, tbougli occasionally there are local pain and a si'iisc* ot burn mg. 

Chronic parenchymatous glossitis is infrequently seen, but it may 
occur from the same causes and as a sequel of acute infiammutioii of the 
substance of the tongue, the process undergoing inconq)l(‘te i (‘solution 
and terminating in overgrowth of the connective tissue, with subsequent 
atrophy of the muscle fibers. It may be general or local This form 
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IS unattended by constitutional disturbance At first the tongue may be 
somewhat enlarged, generally or locally , later there are a reduction in 
size and slight pain and difficulty in articulation and deglutition 

The course o± both chronic forms is very prolonged, and the prospect 
of relief depends entirely upon the possibility of removing the predispos- 
ing factor 

Treatment — The treatment of chronic superficial glossitis consists 
primarily in effoits to overcome the cause In addition the tongue must 
be kept very clean by frequent spraying with boric acid solution, so that 
remnants of food may not remain in the fissures or about the edges of 
eroded patches and produce irritation Stimulating applications of tinc- 
ture of myrrh or tincture of lodin are useful In lingua geographica 
good results have been obtained by the employment of a combination of 
sodium hyposiilphate and glycerin, each 1 part, to 18 parts of water 
In chronic paienchymatous glossitis the same attention to the causal 
factors is indicated The localized form should be treated by removing 
the irritant — a sharp, carious tooth, for instance — ^by painting the part 
with tincture of lodin once daily, and the internal admimstiation of 
potassium lodid, with or without alterative doses of mercury 

Leukoplakia 

This disease, also called psoriasis lingiise, keratosis buccalis, etc., is 
a chrome aftection of the tongue, and is marked by the appearance on 
the mucous membrane of raised, hard, whitish patches, having a fissured 
or smooth surface It is of rather infrequent occurrence, and is encoun- 
tered usually in male adults, though it has been observed m women and, 
still moie larely, during late childhood 

The habit of tobacco smoking is a prominent factor in the etiology, 
also the overuse of spices, condiments, and alcohol, and the irritation of 
decaying teeth or badly fitting dental plates, in a word, any frequently 
repeated and long-continued irritation of the mucosa The cases often 
present a past history of syphilitic infection, but the lesion is not, strictly 
speaking, syphilitic, and may be associated with certain diseases of the 
skin, chaiacterized by scaling and keiatosis, especially psoriasis 

Pathologically the condition is one of hyperkeratosis of the mucous 
membiane “Under the microscope the epithelium, especially the corne- 
ous layer, is gieatly thickened. The subcorneous stratum contains many 
cells filled with eleidin droplets and granules Mitotic figuies are abun- 
dant 111 the deeper layeis of the rete miicosuni, while the elongated papil- 
lary piocesses are extensively mfiltiated with leukocytes’’ (Riesman) 
The transformation of leukoplakia into carcinoma, by a purely evolu- 
tionary process, takes place in about 20 per cent of the cases 

Early in the course of the disease deep red erythematous patches ap- 
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pear upon the surface of the tongue, giadii.illv lu'come wlnic* in color, 
and, increasing m thiclviiess and size, may co\ei th(' ^^h(^l(' (lor''iim of Ihc 
organ and completely conceal the papilhe The ])a(cla‘s inav (‘\l(*iul to 
the lips, cheeks, giinis, and jialate, hut aie seldom toiiiid lu the pliarMix 
or on the base of the tongue hehind the ciicumvallatc papilhi' 

The subjective symptoms aie mcoiispiciious, uuh'ss the ])la(|ucs he 
deeply fissured and iriitated, when theie is pam on chtwiiig In iiei\(»iis 
patients the fear of cancer, or of recurrent s;>philis, may (anise* piofoiind 
mental depression 

Treatment. — Absolute abandonment of the smoking halnf esse'ntiul 
to the cure of leukoplakia, and the lemoval oi smootliing ol sharp-edged 
teeth and cleanliness of the mouth aie iinpoitant adjinanls 

Of local applications, diluted tincture of lodin, 10 jier cent , and 
salicylic acid solution, 1 to 100, have been KX'ommeuded , also balsam 
of Peru rubbed into the indurations once daily, with flu* use* ol salt solu- 
tion, % per cent to 3 per cent, as a wash ev'cry two hours oi olleni'i 
Antisypliilitic treatment and the eni])Io\ment of strong eausties or 
astringents are liaimful, and it is quest lonahh" wludhei .iny tlH‘iap(‘iit ic 
measure is of value in preventing the (levelopim‘nL ot c.iiieer 


DISEASES OF THE SALIVARY GLANDS 

Parotitis 

Inflammation of the parotid gland exliihits two forms, nam(*l\ spe- 
cific parotitis or mumps, which is considered elsewheie, and synqdomutic 
or secondary parotitis 


Sympfo?nahc Parotitis 

Secondary inflammation of the parotid gland occurs most frecjmaitly 
in diseases having then lesions seated holow the (lia])hragm, as iNphonl 
fever, dysentery, pyelitis, and pcrmephri tie ahscTss, and somctim(*s tid- 
lows operations upon the abdominal organs, os])ecia]Iy (‘\cision oi the 
ovaries It may, however, lesult fiom any scjitic fever, from pneumonia, 
variola, measles, or scarlet fever, and has heeii noted ai1(*i (hi* piolonged 
administration of potassium lodid, and m lead ])oisonmg Tla* nH‘tho<l 
of production seems to he either an infection througli the* blood, or an 
ascent through the duct of Steno of toxic snhslanees or baett'ria, result- 
ing from decomposition of the secretions, or neglect of the eh*anhm*ss of 
the mouth 

The general anatomical changes in the gland aie those due to intlani- 
matory, serous, and cellular infiltration of the interalveolar fibrous tisbiie^ 
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resulting in lesolution, fibroid induration, suppuration, or gangrene 
When the inflammation tends to suppuration — tbe most common outcome 
is secondary parotitis — the lobules of the gland soften and break down, 
and are converted into numerous small cavities filled with pus If the 
suppuration still extends the interstitial tissue is destroyed and a large 
abscess forms 

Occasionally there are extensive destruction and gangrene of the gland 
tissue and interstitial substance, and the inflammation may spread in 
various diiections and cause dangerous results It usually involves the 
neighboring connective tissue and muscles, the peiiosteum of the maxil- 
lary, temporal, and sphenoid bones, and even the bones themselves, and 
may pass from them to the middle and internal ear, the meninges, or the 
biaiii itself Finally the inflammation may produce phlebitis and thiom- 
bus of adjacent veins — posterior facial and external jugulai — and these 
thiombi by disintegi ating may lead to embolism and septicemia 

Bacteriologically the condition must be classed with the mixed in- 
fections, since its occuirenee as a complication of so many diverse dis- 
eases is a strong argument against the existence of a specific microbe, and 
111 all of these sepsis, and hence infection, are possibilities Many of 
tlio associated diseases are certainly due to a special germ, but, 
whether the complicating parotitis depends upon the irritating presence 
of those geims within the gland, or to streptococci or staphylococci 
wliicli cause marked inflammation wherever localized, is as yet un de- 
tenu i nod 

When syiiiiitomatic parotitis arises during the course of typhoid fe- 
ver or other of the diseases mentioned, the apathetic patient makes no 
complaint of pain or discomfort A slight chill or an exacerbation of 
fever may precede the formation of the tumor, which develops grad- 
ually or rapidly, feels hard to the touch, and is usually unilateral If 
it appear during convalescence, the swelling is accompanied by a sense 
of tension in the pait, the movements of the head are impeded, the mouth 
can only be paitially opened, and chewing and swallowing are difficult 
The tumor, when model ate in size, little induiated, and slow in develop- 
ment, may disappear gradually or rapidly by resolution When sup- 
puration takes place it becomes uneven, nodulated, and red, fluctuates on 
palpation at several points, and, when opened, spontaneously or by in- 
cision, discharges pus Spontaneous rupture may take place on the sur- 
face of the cheek or into the external auditory meatus, or simultaneously 
in both positions, or, much more rarely, into the mouth or pharynx Again, 
the pus may burrow along the sternocleidomastoid muscle, or the esophagus 
and trachea, and form abscesses m the lower part of the neck, or even 
enter the thoracic cavity 

The old idea that symptomatic parotitis is a critical indication and 
exerts a favorable influence on the course of the original disease is utterly 
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umeasonable, on tlie contrary, it is always an iiinlcsiial)lc, and often a 
prolonged and grave, complication 

Treatment. — Something can be done in the wav of ])U'\ t'lii ion h> due 
attention to the care of the month in those discasts lu vhicli llu' paiotid 
inflammation is apt to arise as a complication In anv scnine tebrile 
attack, particularly typhoid fever, the mouth should he c.n (dully wu'^IkmI 
thiee times a day with boric acid solution, or some oiluu' <intis('p(ic lo- 
tion, to remove alteied secietions and decoinposing detritus ol food. 

When the gland begins to swell, tientnient must be dii{‘et(*(l to ih{‘ eu('<nirage- 
ment of lesolution The best measiue for this pmpose is the (‘(mstniit ji})pluMtion 
of cold by means of an lee-bag Tineiine of lodm and nu'H’ninil oininienl au' 
also employed, but aie iieaily so efleelive as an ointineni of mbthyol (ai \\) 
with lanolin (§3) Befoie this is applied, the skin coven ing the tuiiioi is Wiishcd 
with warm water and carefully dned, the ointment is then gcnilly lulibed in, some 
being left on the sinface, and coveied with cotton-wool, 01 namiel and gutta- 
percha tissue, this diessmg should be fieshly made each luoining and e\ening 

When it IS evident that suppiualion must take places liol romcnlalions will 
leheve discomfoii and hasten pns fonnation, and an caily incision, even though 
it must be a deep one, is 111 gently demanded The lucisiou should be made 'iviih 
careful antisepsis, so diiected as to avoid ibe laigei blood-vessels, the I’aci.il lunvis 
and the duct of Sieno, and should be diained, packed with lodoloirn gau/as ami 
covered by an antiseptic diessmg The wound should ho dressi'd dailv, slonh/ed 
with hydiogen dios^id, and allowed to gianulate This pioccduio secuios Ihoiongdj 
evacuation, with the least ultimate disfigurement 

When the inflainniation is followed by mdiuaiiou, potassium lodid must be 
administered internally and a compiessive bandage used locally tn (best* cason 
the munetioii of lodin peiiogeii or of an ointment of calomel and vasehn, gr \ to 
6j, aie often veiy useful 


Ghiomc Parotitis 

Chronic inflammation, while generally confined to the imrotid, may 
involve any of the salivary glands It is attzihutabh^ (o an mtcctioii 
spreading from the mouth, and usually depends upon ridcuition of sulnary 
secretion due to obstruction of the gland ducts by calculi, it. nun, again, 
follow an attack of secondary pai otitis, the inflammation undergt)ing 
incomplete resolution and terminating in indiiralioii The gland jmsnnu*^ 
somewhat the appearance of malignant disease, being huKhauMl and {>11- 
larged, the increase in size varying with the degree of obstnu'lion and 
retention 

Treatment. — The treatment embraces removal of the oh^triietnig cause, 
if possible; the internal administration of potassium lodid, and the* local 
use of alteratives and absorbents, such as 10dm petrogen or mercurial 
ointment. 
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Salivary Deposits 

A laminated deposit, so-called tartar, often forms on tlie teeth, and 
leads to chionic gingivitis and absorption of the alveola The internal 
surface of the lower incisors and canines, and the external surface of 
the upper molars, being closest to the orifices of the ducts of Wharton 
and Steno, are usually most markedly involved 

Two foims of tartar aie described, the seiumal and the salivary The 
first IS dciived fiom the blood, is deposited under the gum, around the 
roots of the teeth, contains uric acid and urea, and has a close associa- 
tion with gout 

The salivary form is more slowly deposited, harder and darker in 
color, adheres firmly to the tooth surface, and is composed of the pre- 
cipitated inorganic constituents of the saliva — calcium carbonate and 
phosphate forming the bulk of the mass This deposition is due to the 
too rapid escape of carbonic acid, which holds the salts of the saliva in 
solution 

Treatment. — Prevention is difficult, especially in the seiumal variety, 
though something can be expected from attention to the patient’s general 
health, legulation of the diet, exercise, the employment of the measures 
ordinarily directed to the lemoval of a gouty tendency, and by careful 
blushing of the teeth and geneial cleanliness of the mouth. 

When taitar has formed, its removal must be left to the dentist 
Subsequently the gums should be treated with tincture of lodm, the 
teeth and mouth kept as clean as possible, and liquid magnesia used as 
a wash twice daily. 

Salivary Calculi 

Concretions, composed mainly of calcium carbonate and phosphate^ 
may form within the salivary glands, or, much more commonly, in the 
excreting ducts , the most frequent situation being the duct of Whar- 
ton, at a point a short distance behind the oral orifice These calculi vary 
in size, but are not often larger than a pea, and differ in shape, those 
found in the duct being cylindrical and smooth, those in the gland round 
or irregular 

The eoncietion may form around some foreign body that has found 
its way into the duct fiom the mouth, as a seed or fragment of food or 
tartar, but bacterial infection may play the same part here as in the 
production of gallstones 

Calculi seated in the gland usually gives rise to no symptoms, though 
the organ sometimes becomes enlarged, hard, and tender With the duct 
stones there is pain — ^‘salivary colic” — ^which is generally felt along the 
floor of the mouth, and comes on during eating and continues for several 
hours At the same time the corresponding gland becomes swollen, the 
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proximal end of the duct distended, and there is no flow of saliva The 
stone can he detected by sounding the duct, by digital cxainiiuitioii, and 
by the X-ray 

Treatment — The treatment is puiely mechanical, the remoial oi cal- 
culi being left to the surgeon 

Anghsta Lttdovici 

Ludwig’s angina is a cellulitis of the tissue of the flooi of live mouth, 
probably, in most cases, starting as an inflammatKui of the submaxilhuy 
gland, and due to bacterial infection, extending from th(‘ mouth (liiough 
the lymphatic vessels The focus of infection is usually s(»m(' slight le- 
sion, such as a carious tooth, or an ulceration of the oral mucous iiumi- 
brane, or of the tonsil 

The condition occurs more commonly in the male s(‘\, and the* oiihct 
is acute with moderate fever and some difficulty in '^wallowing Soon 
an mduiated swelling appeals in the i eg ion of the subnuiMllary gland, 
on one or both sides, and lapidly extends forward toward (he chin, hack- 
ward towaid the angle of the jaw, and downward to the si (‘run m. The 
sublingual tissue grows congested, tense, and swollen, and foKa-. the 
tongue upward, or, when the inflammation is umlaleral, upward and 
toward the nnaffeeted side The skin covering the tinnoi, at firsi ino\al>l(‘, 
becomes after several days led, edematous, and adheKmt X('\t, an opc'ii- 
ing forms m the flooi of the mouth, thiongh -whieh a thin ichoious thud 
is discharged There are increased p^icxia, lesth^ssucss, swiaiting, ilv^])- 
nea, delirium, and the patient becomes septic and jiasses into the t\phoid 
state 

Death often results from extension to the larynx or lung'', or from 
widespread gangrenous destinction of the involved tissues 

Treatment — ^At the beginning of the disease cffoit shonhl h(* ilircctisl 
to securing resolution by the application of leeches or by ice hag-^, hut 
so soon as suppuiation begins prompt and thoiongh surgnad mcu'^nrch 
alone offer any prospect of relief 

[I have found the colloidal silver preparations, espccually collarg{d, 
very valuable for the prevention, as well as for the triad nnmr, of tins 
disease The collargol ointment, imguentum Cicdc, sliouhl he ruhhed 
into the skin covering the swollen glands twice or tliiec times dai]\ as 
early as possible If, notwithstanding this, the connective tmsiK' sui- 
lonndmg the swollen glands is invaded, it should ])e nuascHl with a fine 
pointed bistoury, and either collargol ointment or collargol applied, so 
that they enter the incisions, thus penetrating into the infected tmsue. 
The ointment should be applied freely as well as the collargol; the lat- 
ter IS presciihed as a one per cent, aqueous solution, and employed as a 
wash or injected into the incisions — ^Editor ] 



CHAPTER II 

DISEASES or THE PHARYNX 
B. R. Shubly 

ACUTE NASOPHARYNGITIS AND PHARYNGITIS OR FAUCITIS 

Acute nasopharyngitis and pharyngitis or faucitis occur usually with 
involvement of the nasal passages, tonsils, uvula, or larynx. These acute 
inflammations are familiarly known as ‘^‘'colds ’’ They may develop as inde- 
pendent affections, or it may be necessary to treat an attending digestive 
disorder as well, or the acute process may be recognized as really an exacer- 
bation of a chronic inflammation The treatment by a mild calomel 
purge, followed by a saline laxative, may be entirely efficacious If ab- 
normal temper atuie or dysphagia be prominent symptoms then salol with 
acid acetyl salicylate, five-gram doses each, will give prompt relief. 
Tincture of aconite or phenacetin may well be chosen instead 

In cases with considerable edema of the mucous membrane and glan- 
dular involvement an irrigation or douche, by means of a fountain syringe, 
with a solution containing a teaspoonful of pulv. antiseptic comp to a 
quart of veiy hot water is a valuable remedy The nozzle of the syringe 
or douche should be placed well back in the throat and the solution allowed 
to bathe the inflamed area before flowing out of the mouth cavity into a 
receptacle An astiingent and antiseptic gargle consisting of caibolic 
acid, ten minims, with pulverized alum, one-quarter of a teaspoonful, in 
a glass of water gives great relief The use of orthoform, or mentholated 
lozenges, often affoids great comfort Pellets of ciaeked ice allowed to dis- 
solve m the mouth lessen congestion An ice collar is both grateful and 
useful if the glandular swelling produces pam, although hot applications 
may prove more soothing in some cases If ihe patient is under observa- 
tion early in the attack an application of argentum nitrate (gr xx-^i) to 
the pharynx and ten grains to the ounce to the nasopharynx will have 
prompt astringent and analgesic effects upon the congested area When 
these acute conditions are attended by iivulitis the powerful astringents, 
such as tannic acid, fern-alum, or iron persulphate, may be applied If 
these measures fail the sides of the uvula may be incised Adrenalin 
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ehlorici (1-1,000), or cocam and antipyim (of cadi SVj per c(‘tit will af- 
ford temporaiy relief The diet should ho liquid oi siiuph' and noii- 
irritating Ice cream is acceptable 

It IS well to hear m mind that these acute iiiflamiiialory ('ondilious arc 
frequently nothing more than an initial demonsliatioii ot sonic (‘onstitii- 
tional infection or dyscrasia such as measles, seailet fe\('i, \ain)loid, jier- 
tussis, diabetes mellitns, diphtheiia, tonsillitis, gniit, acnt(‘ aitH'ulai iIkmi- 
matism, typhoid fever, eiysipelas, peinieioiis aiieinia, or tlu' oiim'I, of 
tuberculosis Therefore constitutional treatment must be adiiiinistered ac- 
cordingly. 

CHRONIC NASOPHARYNGITIS AND PHARYNGITIS 

The local inflammation of the pharyngeal mucosa ns frequently a re- 
flection of some important constitutional dysciasia, sneh as rlu'uinatisin, 
gout, syphilis, tuberculosis, the anemias, lonal and cardiac lesions, dig(‘s- 
tive disordeis, and intoxications, or the excessive use of alcohol and to- 
hacco. All of these, especially the latter habits, innst receive' pronqit and 
appropriate attention and treatment The use of tlie \oice must be in- 
vestigated and regulated Questions regarding clothing, exi'reise, oc'euiia- 
tion, and bathing must receive atlention and ])ro})(‘r advice High blood 
pressure, if present, should he modified by giving epsom sails before break- 
fast, or other appropiiate laxatives Chronic nasojiharyngit is is fi('(jU(*n11y 
the result of neglected adenoids If remnants of this enlaiged or ultiuTd 
tissue he }pre&ent they should he dcsiioyed oi, hetler, lemovi'd Tlu' pre*- 
vention of acute rhinitis should ho niged, and radical Ircalnnait adopti'd at 
the onset of each attack Internally the admmistratnai oi the s.>iup of the 
lodicl of non or hydriodic acid may piove of value Tin* loine alti'rafui' 
eflect of ^Llewellyn’s solution of the compound wine of lodin” — vhudi con- 
tains phosphoiiis, grain 1-100, hiomm, gr and lodm, gr L — 
given after each meal is especially efficacious Locally — sprays and gar- 

gles aflord comfort and lelief to the patient Where painful d('glntitiou 
exists a hot throat douche, or a nasal douche of a solution of ])ulv anti- 
septic Co (3i to the qnart of very hot water), may be applied. It is grate- 
fnl and cleansing When the mneus is particularly tenacious a ‘strong 
saline solution or equal parts of soda hihorate and hone aeid (a teaspoon- 
ful to a glass of hot water) is a leadily prepared and useful solution In 
addition, the posterior, pharyngeal, and nasopharyngeal vail should he 
painted daily with a pigment compound of lodin, grs x, potassium lodid, 
grs XX, and glycerin, §i, also a solution of silvei nitrate, grs x — fp — 
should he applied once or twice a week When a granular ])harMigitis or 
chronic folliculitis exists these should he treated by touching the top of eacdi 
hypertrophic zone with a galvanocautery tip at white heat, or nilh fined 
nitrate of silver. When the blood vessels leading to the follicles are large 
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and tortuous they should be cut off by touching them lightly with the gal- 
vanocauteiy electrode at a point in the middle of their course 

Among the astringents of value may be mentioned the sulphocarbolate 
of zme, grains x to §i , alumnol, grs ten to twenty ; or a 20 per cent 
solution of aigyrol The severe types of chronic pharyngitis will not 
respond to lemedial measures until complete surgical methods are adopted, 
as necessity lequiies It is also true that surgical procedure is frequently 
chosen too hastily, and may thus be harmful. The tonsils may be com- 
pletely enucleated in some cases, after which a modified method of treat- 
ment to the pharynx may prove sufficient Anterior or posterior hyper- 
trophies 01 any marked pathologic condition should always be re- 
moved A deflected septum when actually obstructive should be re- 
sected, and spurs, iidges, or excrescences should be removed surgically 
if necessary Adenoid vegetations are especially a source of recurrent 
infection, in which event adenectomy only will afford relief in such 
cases. 


CHRONIC PHARYNGITIS 

This disease in its various pathologic conditions demands a careful 
investigation of the nose, nasopharynx, and accessory side cavities to de- 
teiniiiiG and icliove the etiologic factors contributing to the chronic path- 
ologic changes 

Opel alive proceduie should he instituted to correct nasal obstniction 
and restore good drainage The use of alcohol and tobacco should ho pro- 
hibited or greatly curtailed. Spiiitiious liquors particularly are irritating 
and develop chronic hypertrojiliy 

The nose may be washed with one of the agreeable and efficient alkaline 
solutions A small iiihher syringe or glass douche may be recommended 
for the pni]iose with careful instructions to tip the head to the opposite 
side wdien each nasal passage is slowly irrigated. The Eustachian tubes 
are not in danger when proper position and mnscular control are 
attained 

Hypertrophied follicles should he obliterated by a galvanocautery tip at 
cherry led heat Five or six follicles may be cauterized at a sitting by 
gently sinking a fine pointed electrode into the center of each follicle 
Four pei cent cocaiii will suffice to pioduce good local anesthesia Hyper- 
trophy of the lateial walls may he piomptly reduced by the same process 
A suitable electrode may be chosen for this application Nitrate of silver 
(xx — ^xxx gi-ams to the ounce), or argyrol, 20 per cent , should he applied 
at intervals of foui days to relieve mild forms of chrome pharyngitis. A 
gaigle of alum, grs v, potassium chlorate, grs. xv to the ounce of water, 
01 a solution of alum, grs. viii, ac. carbolic, mii, glycerin and water to 
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an ounce will add greatly to the comfort of the pationl iMentliol or rcnl 
gum lozenges are used with advantage. 

Gouty and rheumatic sub]ects, and all cases of pliaiyu^ilis s(K*oiulai\ lo 
systemic disease should receive a carefully piepaied diet, a moiniiig saline 
such as soda phosphate, and appiopiiate systemic ticatmciit 


ATROPHIC NASOPHARYNGITIS 

In atrophic nasophaiyngitis the crusts arc often leiuoviMl with the 
greatest difficulty Hydrogen peroxid will prove valuable in ele.insiiig a 
space that resists the application of a postnasal donelu' Thv in<*lho(h ol 
treatment used in the nasal passages are cipially efficacious lor the n<is()- 
pharynx A change of climate is often of advantage Some cases do well 
in a moist, warm climate The accessory sinuses should be caKdiillv in- 
vestigated, and drained when necessary. (See Atiopluc Ilhinitis ) 


ACUTE RETROPHARYNGEAL ABSCESS 

This disease generally affects infants and childien It is treipiently 
mistaken for spasmodic croup in cases attended h,> {‘denia ol the 
larynx Adults are occasional!} affected Digital exaniiinition of the 
oropharynx and laiyngophaiynx will reveal the (h'velopmental ^tag(‘ and 
location of the abscess The chief aim is to evacuate^ the ah'^(*(“"s un ^oon 
as possible Pointing is usually picsciit Avlien thi‘ diagiioMs is nnuh' 
Medicinal methods of tieatment are of little valiu* exccjit dm inn <*on- 
valescence The internal method of incision should la* chosen uiib'-s a 
communicating cervical abscess is found or the condition is prohahl\ 
tuberculous 

The following is the method of incising internally The ]>atient m 
prepared according to the method of intubation A sln'ct is (irml} pinned 
around the body of the infant, in this manner hohling the arms tliudy at 
the sides An assistant seated in a straight back chair tirnd} holds the 
body and legs of the child, while a second assistant holds tin* h(‘ad and 
mouth gag in position The operator, standing in front ol the ]Utn‘nt, ih*- 
presses the tongue firmly with a tongue dejnessor until tlio absia'ss m ex- 
posed A bistouiy, with the blade coveied hy adhe.siM* phisiiw, ^o as to 
leave only half an inch of the iiomt exposed, is nistuded into th(> uhNci*ss 
The meision is made longitudinally fioin above downward, imdiuiug to- 
ward the median line The assistant is instnicled to (puchl\ linn the 
infant forwaid face down as soon as the incision is nuidc, so that ])iw mtv\ 
rnn from the mouth When the abscess is pointing below the line of mhum 
it may he successfully evacuated hy tlie finger nail of the index lingei The 
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■writer has opened many eases of retropharyngeal abscess by this method 
that went on to sjieedy recovery 

The nfec of chloioform or ether should he avoided if possible In cases 
that require 1he external operation general anesthesia may be adopted with- 
out hesitation 

ACUTE UVULITIS 

Inflammatory processes that involve the uvula are usually attended by 
similar x>athology of the sui rounding tissue A troublesome edema is fre- 
quently associated with peritonsillar abscess This condition is lelieved 
by scaiification or multiple puncture with a sharp pointed scissors Hot 
astringent gargles, preferably alum (% teaspoonful to a glass of hot wa- 
ter), aie valualde Hot irrigation with alkaline solutions from a fountain 
byiinge ])roinoles a reduction of edema. Ballinger recommends a five 
himdietl candle ]) 0 wpr leukodescent lamp to the neck at the angle of the 
lowei jaw ])asi-ed back and foith foi fifteen to thirty minutes, and held 
at a distance of eighteen inches Lozenges of krameria oi led gum, 
an ice collar, and chipped ice served at intervals add to the comfort of 
the patient 

When the congestion continues or ulceration develops an application of 
silver mil ate, sixty grains to the ounce, hastens lecovery. General as 
well as loeal tiealnient is required Temporary relief may be obtained 
by the a])])lication of 1-1,000 adienalin solution When these measures 
fail the tij) of the uvula may be excised and the exudate allowed to dram 
out. 

HYPERTROPHY OF THE PHARYNGEAL TONSIL OR ADENOID 
VEGETATIONS 

The development of adenoid vegetations in early infancy and childhood 
demands ])iompt attention hy the family physician A pathologic condi- 
tion of the nasopharyngeal space is responsible for more complications in 
the infectious diseases of children than any other anatomic region The 
nasophaiyngeal catarihs of adult life are largely the result of neglected 
adenoids and acute infections attending this condition during the develop- 
mental period 

The treatment of adenoid vegetations may he both local and general 
The indication foi local treatment is the relief of nasal obstruction This 
should be accomplished by surgical measures at the earliest possible mo- 
ment This IS one of the most successful operations in the field of ihinol- 
ogy or laryngology, and slionld be performed with great thoroughness 

Adenoids is extiemely common in children from two to eight years 
of age, and may peisist into and through adult life The old idea of 
letting the patient outgrow this condition, which is still accepted by some 
practitioners, should he most severely condemned 
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Tlie nasopharyngeal space may be low and broad, bigli or nairow, 
or greatly deformed by bony projections, especially in tlio inediiin line 
of tbe roof, or in tbe region of Ibe cervical vertebuo P.iluoiis witb 
severely crowded teetb and bigh arcbed palate sbonld recenc citiitiiinoiis 
and painstaking care by tbe orthodontist Tbe jaw may lx‘ spu'cul and 
tbe crowded teeth gradually forced into proper aligmneiii Idiis pro- 
cedure may so affect tbe floor of the nose that additional air (*apa(‘ity may 
be obtained 

Innumerable remedies in tbe form of sprays, apidnaitioiis, luid in- 
ternal medication have been advocated for tbe lelief of admioni^ Fowl{>r\s 
solution, the syrup of tbe lodid of iron, cod liver oil, and ])otassiiiin lodid 
have been lauded m the various text-books. lodin in torimila* of \anons 
kinds has been highly recommended. Tbe fact has been demonsti aled, 
however, that these remedies are practically worthless, and vahialih* limo 
may be lost unless proper surgical metliods are instituted for th{> complete 
removal of the hypertrophied lymphoid tissue 

Until operation can be performed palliative measures may la* ado])led. 
Adrenalin ointment or solution, 1-10,000, followed by a wunii saline irri- 
gation with an eye droppei or syringe, will afford gieat icdief io infants 
especially. This may he followed by a spray of inenlhol, gr, v to the 
ounce of liquid petroleum 

Within the realm of laryngology it would be difficult to mention an 
opeiation followed by tbe satisfactoiy rcsnlts that come tiom ad(‘nec- 
tomy The relief of symptoms and probability of i(‘(*uir(‘uct‘ arc gen- 
erally 111 a direct latio to the thorougbiioss wuth which this optOMtion is 
performed 

It is important to examine carefully each patient and dct(‘rmnu‘ all 
causes of nasal ohstiuetion The promise of completo and speedy relu'f 
by operative procedure cannot be offered when deflected septa, liigb-urcli 
palate, hypertrophied turbinates, 'polypi, enlaiged tonsils, and cougemtul 
malformation exist Open month breathing may continue after o})(*ration 
and require a special apparatus for holding tbe lower jaw in ])laee until a 
babit of normal nasal respiration can be acquiied. 

Tbe technique of adenectomy is comparatively simple, yet considerable 
dexterity is required to perform a complete operation. The beginner 
meets with many puzzling questions he must settle hfany hundiiHl vari- 
eties of instruments are on the market that are recommended foi the op- 
eration The majority of them are worthless to the l)(*ginner Uiu'lain 
principles may he outlined in establishing a satisfactoiy nu'tbod of pro- 
cedure 

Tbe American practitioner stands preeminently for tbe comfort and 
welfare of tbe patient He administers ether on account of its *-afety 
Selected cases may require a departure from this rule, and the uuc*itbptic 
chosen may he nitrous oxid Chloroform is unquestionably dangerous, as 
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statistics have shown. The writer has discarded it entirely, although many 
opeiations have been peiformed without a fatality 

The anatomy of the nasopharyngeal space should he constantly borne 
ni mind A digital exploration will deteimme any peculiarity in the loca- 
tion of the hypeitiophy The mouth should be held open with a reliable 
month gag and the tongue held with a suitable depressor, A Gottstein 
cuielte should he passed m the median line behind the uvula and soft 
palate to the moat anterior portion of the loof of the nasopharynx It is 
im])Oitaut that the cutting edge should engage the hypertrophy at its upper 
anterior hoidei A sweep of the veiy sharp blade across the roof and 
down the posteiioi wall in the median line will remove the central mass of 
tissue. Oaic must be taken not to wound the tissue at the Eustachian 
enuneneos when succeeding lateral sweeps are made All growths in the 
fossa) of Rosenmuller should he removed with a suitable curette or the 
aseptic linger nail Hypertrophy along the posterior wall may be removed 
with a right angled curette The space should he examined digitally and 
any icmainiiig tissue removed A piece of gauze wrapped about the index 
finger will hung away retained shieds A sea sponge of ice water is held 
at the root of the nose to control hemorrhage 

The patient is put to bed and turned on the side to allow the blood and 
secretion to drain out Unless signs of sepsis develop no irrigation of the 
nose IS required A spiay of adrenalin (1-10,000) or albolene may be 
used occasionally for the comfort of the patient. Excessive hemorrhage 
IS exceedingly rare It may be controlled by packing the nasopharynx with 
adrenalin and alum soaked gauze or prepared bismuth gauze 

The question of the regrowth of adenoids deserves attention Many 
instances where a return of the original symptoms of hypertrophy have 
taken place,, the operation was not thoroughly done. Care should be 
taken to remove all adenoid growth m the interior and upper angle of 
the vault of the pharynx Many instruments are so imperfectly con- 
structed that the sweep of the curette does not include this offending 
tissue It is true, however, that in older children (over three years) a 
small peicentage of cases will show recurrence of adenoid growth 

As has been suggested, where congenital narrowing of the bony nasal 
passages is present, and in cases of deflected septa, anterior and posterior 
hypertrophy of the turbinated bodies, guarded opinions should be rendered 
to the patient in leference to complete relief and restoration of normal 
breathing, after this operation is performed. 
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The treatment of pseudomembranous inflammation of the pharyn- 
geal mucous membrane requires for its scientific basis a tborougb bac- 
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teriologic study of the mfeeting microoigambnis Tlio managfonoiit of 
the disease of the Elebs-Loefflei variety is deseii])ed m d(‘tail imdei the 
classification of diphtheiia This disease is simulated (diiiUMlh 1>\ i>s(.udo- 
membranous formations that are attended by the pie^.cma' (d uiimeioiis 
streptococci, staphylococci, pneumococci, the tusifoun b.u illu^, aiul the 
spirillum of Vincent A vaccine may be piepaied iioin a culture taken, 
or a stock preparation may be used m these cases with adiaiitagt', m addi- 
tion to the local and constitutional tieatincnt gneii Aiit idi]>hth('rit ic 
serum in full dosage (5,000 units) should be given ])ioui])tly it a (pustinu 
of doubt exists as to the possibility of diphtheiia I eases ar<‘ con- 
tagious, especially among children, and the pioph\la\is ol a iigid t[u;uan- 
tine with proper disinfection is woith the effort 

For destroying pseudoinemhrane Loefilerks solution, uhich (‘(nisists of 
toluol, 36 parts, absolute alcohol, 60 paits, and liquor tein ‘>t's(pi!chb>rid, 
4 parts, IS most efficient It should he applied in small (plant it\ to tlio 
false membrane for about ten seconds It is well to dr\ tlu' arcM before the 
application, in order to avoid the danger of the solutuui flow uig on to the 
healthy mucosa The procedure is often atteiubal hy sliarp pain lor a 
while — extending to the ears 

Peroxid of hydiogen lanks second iii efficiency In ehildien it ma,> bo 
used diluted with equal parts of lime wat 01 in the form of a lliroai doiudu', 
or irrigation The large soft iiibliei bulb syiingc' is a most uscdiil 
ment for the purpose The process should he lepeatcMl houtly thiough the 
day The interval may be lengthened at night to allord time for sleiq) 
When marked toxemia exists with exliaubtion in tins ease, as well a-s in all 
cliphtheiitic cases, the irrigation must lie jicifoinu'd with the le<ist aumunl 
of exhaustion to the patient It is better to aecomplisli tins task with the 
head m the lateral position- — the body remaining prostrate Mueli harm 
may be done by distiiibing the jiatieiit with nourishment, meduatinn, and 
throat treatment at iiregnlar intervals An effoit slumld 1)(‘ m.uh’ (wluai 
the case is not too seiious) to aiiange a ]>hin that uill inelmle {wer\ altim- 
tion after a three-hour intcival The heart should 1 k‘ examined fretpieiitly 
for indications of circulatory distress A specimen of uriiu' "lumld be 
examined eveiy second day in older to detect eurl> inqilirKis, which ma^ 
also fiunish much infoimation of therapeutic value An ie<‘ collar will 
minimize lymphatic absorption and add to the comfoil and w'e]far<‘ of the 
patient 

Inasmuch as many psendomembranons conditions are contagions— 
especially among children — a strict isolation and (piarantiiie slunibl lie 
enforced A room with good sunlight and more than two thousand enhm 
feet of air per person should he selected All unnecessaiw fuinituie sliould 
he removed and such articles chosen for use in the sick room as nun 
be readily disinfected A moist alkaline atmosphere may lie obtained by 
the boilmg of a soda bicarbonate solution — a dram to tlie pint of water 
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Wliorc it IS impossible to use an electric lieater, a tea kettle on a gas stove 
will aiiswei tlie puijjose A piece of gaiden hose may be attached to the 
spoilt of the keltle, and si earn sent in any direction. Croup kettles of sev- 
eral patterns may be oblaincd m the market, but they are undesirable and 
mciease the labors of the nurse, besides the danger of hre imminent with 
an alcohol lamp In the houses of the very poor the crude method of plac- 
ing a veiy hot flat non or very hot bricks in a pail containing a small 
quantity of alkaline Avater will serve the purpose very well in cases of in- 
volvement of the larynx The ingenuity of the physician may be required 
in the management of Ihe diet Milk, eggs, and beef broth will furnish the 
basis of many palatable preparations Ice cream and fruit juices are 
gi atcful 

Constitutional treatment in the form of the tincture of the ehlorid of 
iron, one part, and glyceiin, four parts, thirty drops t i d will prove of 
service Pull doses of whiskey may be indicated at the onset of symptoms 
of exhaustion 


VINCENT’S ANGINA 

The differential diagnosis of this infection from follicular tonsillitis 
and diphtheiia may be piomptly determined by the microscopic examina- 
tion of a spoeiitKui taken diiectly ivith the swah Klebs-Loeffler bacilli 
may also ])e found by this method and many hours of early treatment 
gained in this way The fusiform bacillus and the spii ilium of Vincent 
succumb usually to the ajiplication of peroxid of hydrogen, stiong nitrate 
of silver solution, trieliloi acetic acid, 50 per cent, Lugol’s solution, 10 per 
cent chromic acid or methylene blue The latter preparation should be 
rubbed veil iiilo the affected area, which is usually the tonsils 

BoniC' epidemics show considerable mortality An autogenous vac- 
cine may ])i<)ve beneficial, although these microoiganisms are cultivated 
Avith difficulty 


PHLEGMONOUS PHARYNGITIS 

Tins infective process is marked by supeificial uleeiation of the phar;sui 
goal mucouh membrane and is usually of streptococcic oiigin Treatment 
IS started with a free calomel and soda puige, followed by s^ilmes Ice- 
bags to the neck and hot alkaline irrigation hourly aie indicated The 
ulcerated aieas should he painted with nitrate of silver or argyrol, 20 per 
cent i\[enihianous formation may require light applications of Loeffler’s 
solution or peioxid of hydrogen irrigation and antiseptic gaigles Ortho- 
foim insufflation may be used to relieve pain In later stages with cellu- 
litis of the neck, heat and free incision of suppurative areas may be neces- 
saiy General septic infection should be combated with antistreptococcus 
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seriTin ox streptococcus vaccine Large doses of quiniii are adnniuhtc-red 
witli advantage. 

The siibciitaneons injection of 200 to 500 grains of nonna! sailin' solu- 
tion IS an excellent supporting measure. The admniisli at ion ot '~tr\ehiun 
and alcohol may be necessary. 

When the acute symptoms subside leconstructive tonics bhoiilJ be pre- 
scribed. 



CHAPTER III 
DISEASES OE THE TONSILS 
P. R SlIURIiY 

ACUTE TONSILLITIS 

Aente tonsillitis wliicli affects the superficial tissues, the crypts, or the 
parf’iich^iiin is usually of bacterial origin A culture should be taken at 
tlio first exaniinatioii and the therapeutic indications promptly fulfilled by 
the use of the pioper stock or autogenous vaccine, or antitoxin Treat- 
niont should bo initiated with a brisk calomel purge followed by a suitable 
saline Aboitive treatment may be attempted by the application of stiong 
aihei iiitiate, 40 to GO grams to the onnee, or tincture of guaiac m milk, 
thiee times during the first day. The pyrexia may he reduced by tinct of 
aooinie in diop doses at one or two hour intervals Myalgia and pyrexia 
will be mitigated by the use of asiiirin in doses of five grains until three 
or four capsules are administered, and continued at three-hour intervals 
during ilio attack Sodinm salicylate m ten-grain doses every two hours is 
in(lic'at(‘d in cases of rheumatic origin. When salicylates are ordered great 
cave should b(‘ exeicised to guard the gastrointestinal tract from excessive 
iiriiatioii Tiiict of the ehloiid of iron with glycerin may be applied 
local I.), and given inteiiially with advantage The method that affords 
gieatcst relief locally is the tonsil douche or irrigation This is prepared 
111 a two to loiu-qnart fountain syringe hy adding a teaspoonful of com- 
])onn(l antiseiilic powdei IT S P to the quart of very hot water The 
iio/zle ol the ringe is placed well into the mouth cavity and the stream 
of ivater allowed to irrigate the offending tonsil The overflow passes into 
a suitahle basin selected foi the purpose This procedure may be repeated 
evei Y houi The ice-bag, the leiter coil, or cold compresses externally le- 
lieie the lymphatic swelling Spiays or applications of menthol (grs five 
to twenty to the ounce of alholene) are soothing to the inflamed tonsil 
When gargles aie used it is essential to instinct the patient in the proper 
method of use A small quantity of fluid only is necessary, then the head 
should !){' tin own well back, the month opened, and the nose held firmly 
with the tliumh and foiefinger while gargling 
f) r 
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Equal paits of hot milk and water, to winch fifteen m iweiily diops 
of tine opium are added, may prove soothing and agieeahh' lor a g.ugh* 
Ten drops of acid carholic and a tahlospoonlnl of cmnpoiiud .nitisc])tic 
solution to a glass of watei will also give temporaiy icdief vhen used as 
a gargle Dry sodium bicarbonate may be applied to the ]iart with a 
spatula or the fingei of the patient A half teaspoonfnl <d alum to a ghiss 
of water affords a ready and satisfactory astringent gargh' iMiudi ('omiort 
may be derived from the use of lozenges of menthol, oitholorni, or cblorab' 
of potash, held in the month. The ciypls may be cleansed with a eotlon 
applicator saturated with hydrogen pcroxid, during office Irealnumt, and 
sprays of Dobells solution or permanganate of potasli nia\ he ummI lor 
temporary relief. An efficient and old-time prescription tor a gargli* is 

Potass chlor , % dram. 

Tine, fern chlor , ^ oz. 

Glycerin, 3 drams 
Aquae dist p s ad om 
S. Gargle every hour. 


MYCOSIS OF THE TONSILS AND FAUCES 

This persistent invasion of the ciypts and glandnhn tissui' of the ton- 
sils, fauces, and frequently the base of the tongue dcnnaiidN eneigetu* and 
continuous treatment until the fungus growth has been eoiiqileleh oblilei- 
ated The benign, nature and slow progress of this affect nm ma\ givt* no 
discomfort to the patient, while others arc made CHp(‘ciall\ unhapi»,> ])\ 
presence Any gastrointestinal distuibanee should leceive ap])ro])ualt‘ 
treatment The toilet of the teeth and mouth cavity should prop(‘i 

attention While spontaneous cure may occur, it is not .i sell -him ted 
disease 

The treatment 1 equired is chiefly a topical one Anti^i'p! le sjuau ami 
astringents are useless The fungus with its inyeffiia must b(> d(‘slro\ed 
A small sharp curette is the most efficient mslrument for chairing tin‘ f«d- 
licles and ciypts After the application of cocam, 4-10 jaa’ cent , .i small 
region of invasion slionld be selected for curettage and the* appluailum of 
the galvanoeautery point This method should be followed p(‘rsmt<'ii<]\ 
each week until satisfactory results are obtained During tlu' iiitmwal 
hydiogen peroxid, nitrate of silver, oi tiiietuie of lodiii nuu bo apjiliod 
Mercuric cLlorid or foimalm is lecommended wlien otlua uk'IIkmIs tad. 
It sometimes lequires many weeks of tioatinent to obhieiate lln^ growth. 

The disease is more frequent m females and rarely obsei ved in sinokc’rs 
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ACUTE PERITONSILLITIS OR QUINSY 

While medical art offers no preeminently successful remedy for this 
condition much can he done to alleviate the suffering of the patient, hasten 
Ins lecoieiy, and prevent a recurrence In cases that apparently develop 
as a manitc‘station of acute iheuinatism the salicylates and alkalies should 
he pushed to full dosage The initial symptoms call for calomel or bine 
mass to Ik^ followed by one half ounce (16 0) of magnesium sulphate 
Aspirin (giaiiis five) (0 3) with sodium bicarbonate (grams ten) (0 6), 
evciy two houis, should he given during the first day, after which the in- 
terval may 1 k‘ changed to four hours Bicaibonatc of soda may he applied 
hourly to the offending tonsil, in the form of a saturated solution Tinct 
giiaiac ammoiiiai , in gruel or milk every four hours, is highly recom- 
meinh'd by mauv text-hooks, hut m my practice it has been of little service. 
In eases with ])yrexia tine of aconite in drop doses, houily, until the 
physiological effect is noted, has many staunch supporters. The pain may 
become so acute that morphin or codein hypodeimically may he 
rcipnred A culture should be taken hccanse the abscess is frequently due 
to infections of the staphylococcus, streptococcus, or pneumococcus An 
ai)]n’()])i late aiitogc-nous or stock vaccine may he of value in the tieatment 
Locally an honily irrigation with alkaline solutions from a fountain 
syringe affords great comfort and relief These may consist of comp 
fintiseptic ])onder or hieaihonate of soda, or equal paits of borax and boric 
acid in the pro]ioitioii of a tca&poonfiil (4 c c ) to a quart (1,000 c c ) 
of very hot water, foi an efficient irrigation An ice bag or collar to the 
neck often gn es additional comfort Numerous remedies have been 
thought c‘s])eciully efficacious, among which may be mentioned lodin, car- 
bolic acid, ])croxid of hydrogen, nitrate of silver, guaiacnin, tmcl of 
eliloiid ot luni, iodoform, and forinaldehyd When suppuration seems 
inevitable it is a bettor plan to favor it by hot irrigation, hot fomentation, 
and st(‘am fiom a nobnlizer or croup kettle, containing an alkaline solution 
When an abscess is formed it should he opened, and when localized innch 
valuable information of the condition may he obtained by a digital ex- 
ploration of the tonsil and peritonsillar tissue Contrary to the usual sen- 
sation of fluctuation, as in soft tissues covered by epidermis, the muscles 
in the region of the tonsil assume a condition of tension and rigidity, and 
the point of selection for incision will be found to be the most tense or 
hardest area along the velar lobe or anterior pillar of the fauces 

A half-inch incision should he made over the selected spot (which has 
been previously cocainized) with a sharp-pointed curved bistoury partly 
covered with absorbent cotton or adhesive plaster so as to limit the cut- 
ting edge to one half inch A blunt probe of good size should he passed 
through the open wound and any communicating pockets of pus carefully 
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■broken do^vn, so as to inbiire tlioiongli and continnons drainajj^o A ^(‘n- 
eral anestketic is dangerous in these cases and should ho avoided 'when 
possible. Pressure on the part, then gargling, and nrigution should ho 
continued to favor drainage 

Complete radical tonsillectomy should be loeomincndod and poifoiinod 
at the earliest opportunity afterwaid, and gioat care should he hiken 1o 
completely enucleate the velar oi iippei hidden lohe of ihe iousil during 
the opeiation This method of procedure is almost uiiiveisallv (*ui alive. 
Dr Leland, of Boston, recommends incising the tonsil willi In^ righh 
angled knife, then inserting the index hngei and gouging out a thorough 
drainage canal The danger of heroic and traumatic nu'thods lio-^ in the 
favoring of metastasis — especially the induction of infection of the joints 
or endocardium 


CHRONIC TONSILLITIS 

The treatment of the vaiious forms of pathologic tonsils should he se- 
lected after a caieful investigation into the actual amount and unielv of 
disease manifested by the given tonsil It is importanf to d''ei<le hy per- 
sonal observation and a eaiefiil history the objective and siiliicetive ‘^yniji- 
toms produced 

The one popular method of procednre established and ju act ictsl hy ilie 
leading laryngologists of the present time in this country is the* reMviil of 
the ancient method of Oelsns, viz the complete eniudeation of llu' (ousil 
The furore that has swept over the new world that demands (ousilh^eloun 
while a remnant of tonsil tissue remains has reached its zenith and hu-IIkkE 
of compromise will resume a place of recognition at least 

Complete enucleation is demanded in ioiislllar tiiheieulosis, in tonsillai 
rheumatism, in ceivical adenitis of definite tonsillar ongiii, and ajtt'r sup- 
purative tonsillitis 01 quinsy It is a well recogni/isl laei llial scailet 
fever, influenza, quinsy, and tonsillitis are olteii dir(‘(*l elmlogie 
in the development of the various types of Graves^ disease ddns nittu’- 
1 elation of the physiology of the tonsil and ductless glands is wifl known 
blit not scientifically elaborated It is hue that the conij)h‘t(‘ remoial of 
the tonsils is often attended by a subsequent dnnmution in hypertrophy ol 
the thyroid gland 

Cases of chronic inflammation occurring in adults without miieh en- 
largement and possessing a few pathologic ciypts can oft cm h(> sueees^ifulU 
relieved hy simple methods The offending eryjit should 1)(‘ enlarged with 
a suitable tonsil knife and cnietted It nia;> ho washed with pcwoxid of 
hydrogen or 1-3,000 mercmic chlorid solution hy means of a small curve- 
pointed syringe Eused nitrate of silver on a small prolie niav he jm^sed 
into the crypt once or twice a week 

In the fibrous variety local applications prove of little service In some 
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cases tlu' galvanocantciy will be useful when the tonsil is boggy and hyper- 
emic with scveial jialhologie ciypts containing foul secietion or food par- 
ticles. In these eases a line-pointed electrode passed at a red heat into the 
offending eiypts will ielic\c the cough or other annoying symptoms hy 
means of the residting iiritation by burning rather than a complete destruc- 
tion of the tissue 

The selection of treatment is a matter for careful deliberation All 


slightly hypei trophied oi pathologic tonsils do not necessarily require ton- 
sillectomy as advocated hy some of oui radical surgeons It is possible 
and probable that the tonsil manufactures an internal secretion of some 
value in early infancy at least 

The ohhn melhocls, however, for reduction of enlaiged tonsils, such as 
ignipuncfuK', electrolysis, the galvanocanteiy knife, and the applications 
of Gscharotics such as chiomic acid, tiichloracetie acid, London or Vienna 
paste, have gone into ]ust retirement When operation is indicated and 
impossible on account of great danger fiom hemorrhage or anesthetic or 
systemic disease these methods may be considered 

A largo nuiiihcn of astiingents and solutions containing lodm have 
been recommended fioni time to time as efficient in the reduction of en- 
laigod tonsils The use of these medicaments has proven so unsatisfactory 
tlnit valuable time should not he wasted in avoiding surgical relief to the 
surgical tonsil Tonsillotomy or tonsillectomy must be pei formed The 
former should be the method of choice when tonsils are simply hyper- 


trophnnl and not othciwise diseased and when the services of a competent 
laiyngologist cannot be obtained The complete enucleation of the tonsil 
is not ail operation to be iindei taken without deliberation It involves 
the most important qncslions of anesthesia, hemonhage, and technique. It 
is best pel formed in a hospital Adults who are not nervous and excitable 
may ho operated upon with local anesthetics — ^menthol, cocain, and ac 
carbolic equal vart» may be applied, and urea and quinm hydroehlorate, 
1 per cent , mioetod in drops along the anteiior and posterior pillars or 
cocam, 1 per cent , ivitli adrenalin eWorld, 1-10,000, may be chosen Chil- 
dren and nervous women aie more successfully opeiated under a general 
anesthetic as a rule Ether is lecogmzed as chief of the list of anesthetics 
chosen for this operation Chloioform is contraindioatea 

Hemoirhnac at the time of operation should he controlled hy arteij 
forceps and ligature Post operative bleedina; may require the application 
of adienalin, alum, the hemostat, or a gcneial anesthetic and ligature 
In the last decade onr literature has been flooded with articles upon 
the siibieet of tonsils Instniments have been showered upon the market, 
?util tlL iiiLsne h«,ngologist has found liis office filled with us^ 
mstnmieiits The quest ion ot technique must he settled by eacli indiYto 1 
operator for himself The choice of anesthetic has been » -rouglily d. 
termined by custom and safety that the surgeon is not willing to depart 
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from the administration of ethei The choice of a posilion is dt-tco nnncMi 
by training In the New England States the sitting posinio with the head 
erect is selected Under the teaching of Todd, in Minnesota, the lu’ad is 
allowed to drop well back while the patient lies on the tabh' In tlie 
middle west we prefer the reversed Sims position with the head on Ihi' 
side and inclined downward to allow the seciclions to drain fioni the side 
of the mouth In this position the lower tonsil is unnoved and a clear 
field remains for the enucleation of the upper tonsil S<nne o])<‘iators pic- 
fer to turn the patient to the ojuiosite side for the removal ol the second 
tonsil. The operation is lacilitatcd by the use ol a conducting tube aj)- 
paratns, such as the Eillebrown, leading the vajior to the side* ol the luontli 
during ethei ization 

Eonr methods of technique are popular in this country Tlu' iinger 
enucleation Sharp dissection with knives or scissois Uluut (]ms(>etion 
with spuds, elevatois and the snare The Sluder toiisillotome with or 
without the snare attachment Personally I feel that none oi tlu'sc* meth- 
ods as classified apply to the average laryngologist as suitable f<n’ all cases 
Speed, dexterity, and diminished hemorrhage wull result iroin a ])roper 
choice of instiuments for the proper case 

The surgical tonsil may be defined as one wdiicli so thoiouglily dis- 
eased that surgery alone can remedy the condition I’his (pu'stioii must 1 ki 
determined upon the basis of pathology and the amount ol tioulile aii'^ing 
therefrom Tonsils not in tins class should he allow (sl to lemaiii unless 
we wish to bring this operation into disrepute 

The general practitioner with surgical inclination ulat <*ujo;^s this 
field of endeavor may readily mastei the difficulties ot toiisilh'ctonn If 
the indications foi a complete and thoiongh operntiou aie pii'smil. nomj 
other should be attempted The peculiaiitie-, of tlu* ]>uti(*nt and the per- 
sonal equation of the surgeon neccbsitate a wide dilfcreiice in the choice 
of method. 



CHAPTER ly 

DISEASES OP THE ESOPHAGUS 
Bertram W. Sippy 

The esophagus begins at a point behind the lower border of the cricoid 
caitilage on a level with the 6th cervical vertebra, and 30ms the stomach 
about thiee-quarters of an inch after passing through the diaphragm The 
lowei end ol the esophagus is on a level with the spine of the 12th dorsal 
vcitobra In a noimal adult the upper end of the esophagus is about 6 
inches fiom the incisoi teeth Measuring from the incisor teeth it is about 
10 inches to the bifui cation of the trachea, 11 inches to the point where 
the left bionchus crosses in front of the esophagus, and 16 inches to the 
lower end of the esophagus The esophagus serves the purpose of convey- 
ing food and diiiih fiom the phaiynx to the stomach Corresponding to 
its bimplc function its anatomical stiucture is simple, and disorders of 
the ebo])liagUb othci tlian those associated with conditions causing esoph- 
ageal obstiiictions aie relatively rare. 


ESOPHAGEAL STENOSIS 

Stenosis is by far the most important disorder of the esophagus. The 
treatment of esophageal obstiuction is governed by the cause, location, 
and degice of stenosis In all cases early diagnosis is of great importance 
Although 111 a given case there should be no difhculty in determining that 
stenosis of the esophagus is present, experience shows that the condition 
IS frequently overlooked or mistaken for a gastric or some other dis- 
order The symptoms vaiy with the cause and location of the stenosis 
As a lule, the patient first notices that deglutition is imcomfortahle A 
choking sensation or a sense of fullness behind the steiniiin is experi- 
enced He is coiiiiielled to eat slowly, and, as the obstruction increases, 
regnigitatioii of food is likely to occur either during the meal or shortly 
afterward IsTausea is usually absent Pam may he a prominent feature 
or may be entirely absent 

Direct observation of the patient during the act of swallowing is of 
great value in diagnosis. Many serious mistakes would be avoided by 
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carefully observing the patient eat and dunk when lu pain in 

swallowing oi wben vonutmg at meal time is i leatuie in the ^wnptoiiia- 
tology. Suspecting that stenosis is 2nGseiik tlioiaeu aiit‘ni}^iii sliould 1)(‘ 
excluded, and then, if no other contiaindmation exists, an alhoiipt sluMild 
be made to pass a soft iiibber stomach tube If successliil tlu' th^nuH* ol 
stenosis is slight, and, if any exists, it may he aeciiiately bieated bv 
means of an ordinary esophageal bougie aimed with giadiuiti'd olue biillK 
A medium-sized bulb should be used fiist If (his iiK'cts wilh olistiiic'- 
tion the smallest-sized hulh may be used next Great cdu tioii should Ik* 
exercised regaidiiig the use of force 

To deteimine the natuie of esoiihageal ohstiuetiou is ofiiui dilluMill 
Oarciiioma is hy far the most coimnon cause iii adults In ouha to avoid 
seiious erroi, however, in evmiy case of esophageal sleiiosis all olboi cause-, 
should be caiefiilly excluded before it is absumed I but eaiciiiotna is 
present. 

The following conditions may cause csopbagoal stenosis, aii.iloiuieal 
disease either of tlie esophagus or adiaccnt structuies, spasiiuHlic' (*oii(i ac- 
tion of its muscular iibeis, and the impaction of loreign bodices 

Extraesophageal disease causing stenosis is rdaliwdv raic, hut com- 
pression fiom aneurysm, mediastinal growths, ext vaoso])liaiieal (leatrix, 
a distended diverticulum of the esophagus, tierieaidial e\udali\ and dis- 
ease of the vertebrae must always he eonsidcred as ])ohniblc tausc-, ol 
esophageal compiession, lehultmg in ohstiuetiou ''riiM'oid aiul tliMuiis 
tumois, enlarged cervical glands, and letiojiharMigiad glow lbs niav also 
produce stenosis 

Inti aesophageal conditions causing stenosis mav lx* fioin ci(*ahicial 
narrowing, tumor, chiefly cancer, spahiuodic eonti action oi I la* esophageal 
muscle, chiefly cardiospasm, diverticula, and the iinpaetiou ol loicign 
bodies. 


OiCATUiciAL Stenosis of the Esopii v(,uh 

Next in fiequency to carcinoma, cientncial eoiituictinn is tlu* most 
common cause of esophageal stenosis Er<»ni a iheiapculic sfaiidpomt if 
takes first rank, because the treatment of eicalrieial stenosis slmnld hr 
reasonably satisfactory m all cases The most frcKpienj eansc o! ( a aira la! 
stenosis of the esophagus is the swallowing of caustic acaK, alk.ihc-, aial 
other corrosive substances More rarely eieatricial st(‘nosi> n miHn hum 
the healing of ulcers due to the impaction of foreign thi* pti>tie 

action of the gastric juice, and ulceration of the esophagus that oecui^ 
during the couise of typhoid fever. 

Treatment — During the first week or ten days suh-iKpumf to s(‘\(-u 
corrosion of the esophagus, as from caustic acids or alkalies, no aftmnpt 
should he made to pass dilating bougies After the intensity ol the m- 
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flammation lias subsided bougies should be passed at least once or twice 
each ueek uniil the niaximimi-sized lumen is obtained The passage of 
the bougie is facilitated by diiectmg the patient to drink half an ounce 
of olive oil ]ust pieceding its use The maximum dilatation should be 
maintained by using the bougie every few weeks, perhaps for years, as 
ex]jeiience "with the individual case may require Usually patients with 
cicatiicial iinii owing of the esophagus do not apply for treatment until 
the sear tissue is old and firm In many cases real obstruction does not 
occur until yeais aftei the injury to the esophagus If the stiicture is 
not long and tortuous, oidinaiy olive-tipped esophageal bougies may be 
passed, beg inning with a small-sized bulb that may go through the stric- 
tuie without the use of dangerous force The opening should be can- 
to ously enlaigcd by using bulbs of giadually increasing size The rapid- 
ity wilh which dilatation should be accomplished is mfiuenced by the re- 
sit] ling inllaminatory reaction, fevei, pain, hemoirhage, and the length 
and fiiimiess of the cicatricial nai rowing 

It is impossible to successfully dilate a long, narrow, and tortuous 
strictme witli an oidinaiy esophageal hongie of the whalebone or steel 
lod 1 y])e The wluilebone oi steel rod is too inflexible to follow the tor- 
tuosily of the canal In such cases the conical-tipped flexible linen bougie 
vith a giadually increasing diameter is used, bnt great caution must he 
cxeieised, olheiwise a false passage may be made Tlie small conical tip 
of the flexible bougie is trusted to entei tbe opening or channel leading 
into I he htiicturc, and in many cases to follow the windings of a tortuous 
and, at times, a sloughing canal, and thus guide the thicker dilating por- 
tuni of the nistiument safely through the strictme It is tiuly lemark- 
ahle how many times such bougies may be used without serious accident 
Ex])eiience has abundantly demonstrated, however, that the point does 
not ahva}s follow the canal Many deaths have resulted from perforation 
of the esophageal wall by the use of such bougies. 

It is obvious that there must be great danger in foicing any foim of 
unguidcd ])OUgie tlnongh a slrictured area of the esophagus To obviate 
the' (laiigei the wiiler has devised an esophageal dilator that at present 
would seem to embody the maximum efficiency and tbe minimum danger 
The method of application is extremely easy 

Ijceause of tbe veiy greatly increased safety and efficiency of tins 
mctliod of dilating e»ophageal stiictuies, the writer urges the use of this 
or some similai method ni all cases of organic stricture of the esophagus 
that admit of the use of any dilating instrument The advantages are 
partieulail.^ sti iking when dealing with tight and tortuous strictuies, 
whether due to cicatiicial contraction or eaicmoma The principle of 
using the silk tliiead as a guide is utilized in the following manner 

A foot 01 more of a spool of ordinal y silk twist, such as Belden or 
Coiticelli, size D, IS placed in a small capsule or wadded up in a piece 



60 


DISEASES OF THE EkSOPTIAGUS 


of chocolate candy and swallowed Aftei about an hour I lie spool is 
slowly unwound, so that three oi four }ards is swallowed durniiii; tlu; 
first twenty-four horns Subsequently from 1 to l> _>aids iiui> be swal- 
lowed each day The taking of food and water facMlifates the passage 
of the thread into the stomach If the strictuic is extieiiudy tight only 
a small amount of water should be swallowed at one tune If tlu‘ (soph- 
agus is ovei filled, its contents, including the thread, ari' liki‘l\ to he 
regurgitated A small twisted silk thicad will e\entually go through 
any stiicture that will permit the passage of even a small tpiantity of 
water After the silk reaches the stomach, the noinial ixuislaKis eaiiu'^ 
it onward Usually at the end of twenty-foui hours the thiead that was 
first swallowed becomes deeply anchored m the intcstino It latei ]>asses 
out through the rectum The thread is leacly for use as stion as if is ({e- 
termmed that it is secuiely anchored by pulling bac'k on the end attaelusl 
to tbe spool The dilator (Fig. 1) consists of a senes of giadiiated 



conical metal bulbs (A) that may he sciewod on to a \erv Ihsxible spiral 
introducer (B) 20 inches long, made of piano wir(‘, M/e No S Kaoh 
conical bulb is provided with a central canal that is eoiitinnou- wilh the 
lumen of the spiral mtiodiiccr when the bulb is a<ljinted T\ii^ eaiial 
is large enough to glide leadily over the piano wiie guid<‘ f('). The 
guide is four feet long and made ot ])iano wire, si/(' No JO \ Niuall 
peiforated metal bulb, size Ho 10, Freiicdi scale, is firmh .eeuuMl (o on(> 
end of the wne by screw and solder Foi a distaiiei^ ot S imhes ad)U(*ent 
to the bulb tbe wire is reduced m size to increase it^ Hexihilitv. 

The silk thread protruding from the mouth is first drawn hac*k from 
the esophagus until it is moderately taut The thread is them iuismsI 
through the perforated hiilh on the end of the piano wiie guide IIohlnu>- 
the silk thread taut with the hand, the wire guide is intioduinnl into 
the esophagus. The bulb follows tbe course of the thread and carnes the 
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wire safely throiigli the stricture into the stomach. The lower end of the 
wire should be passed at least 4 or 5 inches beyond the lower end of the 
esophagus If the thread is held firmly no harm can result even if the 
wiie enteis the pylorus The wire is easily held in position and serves 
as a film guide for the conical bulbs used in dilating the stricture 

The diameter of the stricture is next determined by attaching conical 
bulbs to the spiral introducer, and passing the bulb and introducer ovei 
the wiie and through the stricture Eeginmng with small-sized bulbs, 
laigei ones aie substituted until one is found that passes through the 
strictuied aiea snugly, but without the use of force A bulb slightly lar- 
ger in diameter is selected with which to accomplish the first dilatation 
The following procedure is advised: 

A hulb seveial sizes smaller than the diameter of the stricture is 
first threaded point downward over the wire guide. From one to three 
bulbs, each slightly larger than the one preceding, are then threaded, to 
bo followed by the dilating bulb A similar coue of two or three bulbs 
IS next threaded with points dnected upward The spiral introducer with 
a small-sized hulb attached is next threaded on the wire The opeiator 

then holds the end of the wire guide firmly in one hand The detached 
hnlbs sliding on the wire are then pushed down through the stiieture by 
the spiral intioducer The fiist bulb being several sizes smaller than the 
diameter of the strictuie enters without friction, opening the way for the 
slightly laiger bulb immediately behind it The next bulb, being still 
larger, piepaics the way for the dilating bulb, which enters the stricture 
in such a way as to exert an almost purely lateral or dilating pressure 
All the bulbs aie pushed through the stricture and into the stomach The 
bulbs aie diawn back through the strictuie by means of the wire guide 
As the guide is withdrawn the tiny bulbous point securely fastened at the 
lower end comes in contact with the lowest conical hulb, which forces all 
the othci bulbs backward through the stricture The small bulb at the 
end of the intioducei opens the way for the conical bulbs threaded with 
points upward The stricture is thus gradually opened from below, so 
that the dilating bulb enters the stricture both from above and below with 
the least possible traumatism to its walls The pressure exerted in forc- 
ing the bougie is applied in such a way as to act almost entii ely as a dilat- 
ing force The operator is enabled to judge with a great degree of ac- 
curacy the readiness with which the tissue of the strictuie yields Thus 
friability of tissue with perhaps increased dangeis, or fiim connective tis- 
sue requiring more force, may be suggested If thought best, one or 
more laiger sized dilating bulbs may be used in the same manner at each 
treatment The rapidity with which a stricture may be safely dilated is 
influenced by the character of the stricture, its length, the dilatibility and 
friability of its tissue, and such factors as pain, hemorrhage, inflammatory 
reaction, and other conditions peculiar to the individual case. 
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After yeais of expeiieiice in esopliai^eal woik tlie wiitei has ])C‘i t eotod an<l 
adopted this method of dilating oiganic esophageal stiietuies When piessiue 
Ls required one knows that the point of the dilatoi is dneetly in the ('hanuel ot the 
stricture and that it cannot go astiay The sense of secuiilj evpeiKMu ed in api)lv- 
mg the method is exceedingly giatifying The daiigei of making a t.ilse passage 
by forcing an nnguided bougie down the tin oat ot a conhdnig patient is puu- 
tically eliminated The most tortuous stiietme may be dilated iMth the iimuiuum 
degree of tiaumatism Carcinomatous stiiciuies aie thus tieated with gieally 
inci eased safety 

111 selected cases, particularly if one lias had considorahh' oxpoi houh' 
in esophageal work, a piano wiie guide may ho inlioduc(‘d without the 
aid of the silk thread It is always much satei, howi'voi, to us(‘ llio thread 
as a guide A baby 1<S months old, with an cxcoodiiiglv tight struduio 
extending the entire length of the esophagus, caused hy swallowing Ke, 
was able to swuillow the thiead In some insiaiiees, howawm, the patuuil 
comes imdei obseivation at a time wdien the shiotiire is so tight ami starv- 
ation so fai advanced that even the delay of a lew da>'^ may bc' dangerous 
An expeit may then he able to safely pass fine hliform bougies or hair- 
like wires armed with minute bulbs and aceomplish dilat.il ion omu* 11u's(‘ 
guides, and thus spare the patient the inconvemeneo and dang(‘r ot a 
gasti ostomy In managing cicatricial stenosis of the (‘sopliagus if shotild 
rarely he necessary to perfoim gastiostomy foi the ]mr}ios(' of ti‘ednig 
the patient, provided the stricture pcimits the passage of e\on a siiudl 
quantity of water 

After the stiicture has been dilated to the inaximum si/e dt'sired, it is 
necessary to pass bulbs every few weeks oi months, oi often as experi- 
ence with the individual case demands Otherwise tlie tendency m for tin* 
connective tissue to contiaet and narrow the opening. 

It would seem that one would seldom he ]Uslilied in using an e^oph- 
agotonie, or such instiumcnts as the Ahhe stung saw The ohl nuMlmd of 
retrograde dilatation of the stricture through an opening in the stomach 
should he relegated to the rarest necessity 

OAEOINOMA OF THE ESOPHAGUS 

Carcinoma is the most common serious disease of the (‘st)])hagu-- ( hmi- 

pared with carcinoma of other organa, the esophagus staiul-i filth iii fie- 
qiiency The disease oecuis chiefly between the ages 40 and OO, and innie 
frequently in men than in women About 50 per cent are locates 1 at the 
lowei end of the esophagus, 40 per cent at oi ncai the hifureation ot tla* 
trachea, and 10 per cent in the cerAieal portion of the esophagus 

The growth uanally surroimds the esophagus and may extend along the 
couise of the tube from 1 to 5 inches Its '^Icndeiiey is to juoduce stmui- 
sis and break down in ulceration. Gangrenous sloughing of the exposeil 
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surface of the tumor is common Metastatic giowths develop in the bron- 
chial glands, liver, cervical glands, pleura, lung, and other organs The 
pericardium and thoracic blood vessels may be invaded 

Extensive metastases aie relatively late and are frequently not dem- 
onstrable duimg life There is little tendency to the development of dila- 
tation of the esophagus above the seat of a carcinomatous stiicture The 
course of the disease is progressive The duration varies with the ten- 
dency to early obstruction and such accidents as perforation The early 
stages may be slow in development After the first symptoms of difficulty 
in swallowing become manifest, the average duration of life is six or eight 
months Death may occui within a few weeks, and is rarely delayed 
more than 12 to IP months 

Treatment — The location of the disease, the degree of stenosis, the 
probable duration of the disease, the geiieial condition of the patient, 
must he carefully considered These factors, combined with a knowledge 
of what may be accomplished by palliative treatment and by radical sur- 
gical measures, should leave no doubt as to the course to be pursued m 
a given case The surgical treatment of caicinoma of the esophagus is 
confined to lesection, esophagostomy, and gastiostomy Only a relatively 
small numhei of growths are located in the cervical region, where they 
aie accessible to radical operation Theie is reason for hoping that within 
a few yeais opeiations on the thoracic portion of the esophagus may be 
pel formed with a much greater degree of safety than at present The 
tissues of the thorax in the neighborhood of the esophagus seem to have 
little lesi stance to the character of infection that is likely to develop 
when the esophagus is opened At present resection of the esophagus 
and esophagostomy are limited to very rare and selected cases 

Gastrostomy has a legitimate, although lather restricted, application 
in the treatment of carcinoma of the esophagus As a rule, the opeiation 
should not he performed as long as a sufficient quantity of nouiishment 
can he given by month to prevent the patient from losing in weight more 
rapidly than would naturally result from the destructive action of the 
carcinoma With rare exceptions, the careful use of the bougie will ren- 
der the operation unnecessary Unusual pain, hemorrhage, or mflamma- 
toiy reaction following the use of the bougie may justify gastrostomy 
The opeiation is of the greatest value m those cases in which a high 
grade obstruction of the esophagus occurs relatively early in the course of 
the disease, and unusual difficulty is experienced m maintaining an ade- 
quate opening through the stricture by the careful use of bougies If 
perforation into a bronchus occurs, gastrostomy may he justified The 
duration of life, however, after snch an accident is usually very short 
Palliative Treatment — The great tendency of e carcinomatous 
growth of the esophagus is to obstruct the lumen of the tube and cause 
deatli from starvation Since it is practically impossible to arrest or 
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eradicate tlie disease, the eliief indication m trcahiiont 1o pioMdc noiir- 
isliment and add to tlie comfort of the patient by tii'iitiui^ the syinploins 
as they arise 

A sufficient quantity of nourishment can be supplied onl} lhioiu»li tlie 
natural channel or a gastrostomy opening Palliative tieatuient si'oks to 
prevent the growth from obstructing the lumen of tlu‘ tiihc* I idla mina- 
tory swelling and spasm aie often iinpoitant faciois in eoiilrilmtiiig to 
the obstruction Autopsies on cases in which tlie olistriielion duiing life 
seemed almost or quite coniiilete usually show a suiprisingly hirg(‘ opmi- 
ing through the tumor mass 

If the nature of the disease is discovered before th(> stenosis lias he- 
eome pronounced, it is usually possilde to prevent the luineii oi tlu‘ Inhe 
from becoming obstructed siiffieientl> to cause death from slai \alioii The 
chief aids in overcoming the obstruction arc dilating Ixmgn's and appro- 
priate diet In selected eases clings, irrigation of ibe esojihagns, and the 
X-iay are of distinct value 

The method advised for dilating strictures due to cicatricial stenosis, 
alieady described, is largely applicable to the dilatation of caicinoinatous 
strictures Owing to the friability of the cai ciiioinatous ti-isiu* and con- 
sequent danger of tearing and peiXorating the wall of the esophagus, the 
silk thread and piano wire guide aie to he jiarticiilarly recoiniiK'ndcd Tin* 
dilating force must be used Avith even gi eater gentk'U(‘ss than is (‘in- 
liloyed in dilating cicatricial siiictnros A snfficioiil nuinbi'r of coiucjil 
bulbs of gradually increasing size should he thrcadi'd on tin* th'xihlc wire 
guide both in front and behind the dilating hnlh to insure* the mimmuin 
degree of traumatism 

As a rule, the eaicinomatous tissue yields readily to tin* dilating force* 
The danger from hemorihage and roaciiouary intluminjitnjn is great 1\ re- 
duced if one is content with a small gain each treatment Tin* nn)sl satis- 
factory results are usually obtained by dilating only once* each week By 
gradually enlarging the opening one may hiially sue(*e<*d in passing a fnll- 
sized esophageal bulb Cases apparently on tin* ve*rgi‘ of star\atn)ii may 
thus he enabled to take a sufficient quantity of nourislimcnt until d(*atb 
occurs from causes other than starvation 

Other mechanical means have been employed to prt*ve*iii the* tumor 
mass from obstructing the lumen of the esojihagus T(*ydcn and Renners 
used graduated hard rubber cannulas It is doubtful wli(*the*r the* use of 
such agencies is justified 

Diet — In all cases the diet should he non-iiTitatmg and contain a 
sufiicient quantity of nourishment If the disease is diseov(*reMl befma* 
obstruction is pronounced, a gain in weight may be accoiiqilislic'd bv giv- 
ing a quart of milk and a pint of cieam eacli day, togetlu*r with soft toast, 
nee, oatmeal, vegetable purees, soft eggs, and scraped hocf All cnai-*c 
and irritating foods should be avoided. The diet should be as varied as 
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possible, as long as the Inmen of tbe esophagus is adequate As the oU 
strnction increases it usually becomes necessary to confine tbe diei> en- 
tiiely to liquids Tbcn milk, cream, kumyss, beef tea, and raw eggs sboiild 
form tbe basis of nonrisbment Tbe deficiency in carbohydrates may be 
supplied 111 part by adding grape sugar 

A man weighing 160 pounds will be adequately nourished if able to 
take each day 24 ounces of milk, 24 ounces of cream, four eggs, and three 
ounces of grape sugar The eggs may be beaten up with the milk and 
the grape sugar dissolved in a xiortion or all of the mixture The quan- 
tity of nourishment may be so divided that the same amount is given 
every tAvo hours 

As the obstruction increases, regurgitation may be reduced to tbe min- 
imum by admmistei ing tbe nourishment in tablespoonful doses repeated 
fiequently until the full quantity, oi as much as possible, has been taken 
Avei Sion to the continued use of milk and cream diet may be greatly over- 
come by giving it at different temperatures and changing its flavor by 
adding small amounts of coffee, tea, or chocolate A taste of the various 
flint ]uices 01 a bit of cracked ice after each feeding increases the toler- 
ance of a liquid diet 

Stagnation of food and mucus above the seat of the stricture may be 
accompanied by decomposition, resulting in local irritation and inflam- 
mation of tlie mneous menibiane of the esophagus Eelief may be ob- 
tained by iriigatiiig the esophagus ivith a solution of permanganate of 
polassimn each night before ictiimg 

In some cases the X-iay reduces the size of the tumor mass and thus 
facilitates feeding Drugs aie of siiboidmate value Twenty drops of a 1 
to 3,000 adienalin chlorid solution in lialf an ounce of water taken ]ust 
before feeding may cause some sin inking of the tissue and rendei swal- 
lowing easier During the course of the disease sudden nan owing of 
the lumen of the esophagus may aiise from acute inflammatory swelling 
Deglulilioii becomes unusually difficult and painful The passage of a 
bougie causes unusual jiaiii Both jiam and obstruction may be greatly 
lelieied by giving the esophagus absolute rest and substituting lectal feed- 
ing for a ])eiiod of two or three days The diet should then be restricted 
to liquids entiiely foi a few days at least 

If, notwithstanding the use of dilating bougies, appropriate diet, and 
the other nieasuies advised, regurgitation of food takes place to such an 
extent that the patient is inadequately nourished, as shown by a rapid loss 
in Aveiglit, great tliiist, and a reduction in the daily quantity of iiiine to 
less than one pint each day, death will soon take place unless relief is 
afforded by gastrostomy If gastrostomy is conti aindicated, the intense 
thnst may bo greatly lelieved by the use of saline enemas 
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SPASM OF THE ESOPHAGUS 

Tonic or intermittent contrnclioii of the iniiscnlnr filers o( tlu' esopli 
agus resulting m uncomfoitable degliilition nhi\ lak(' pl.iec' at an\ [)oinl 
in the esophagus Spasm sufhcicnt to cause ohstiuetion, h<>\\e\ei, \i\\v]y 
occurs excepting at the upper aiul lower ends of the (‘sopliagus Flu' 
following gTOUps of cases inav he distinguished I KsephaniMl sp.isiu 

occurring as a symptom in well-recognized diseases, such .is |('(anus, liwlro- 
phohia, hysteria, chorea, epilepsy IT Eso])liageal sjiasm re'.ullnig ri'- 
flexly from disease located in the eso]ihagus or elsewheu* ni the hnd\, such 
as tuheicular ulcers of the laiynx, disease of flie stouuudi, ])(‘i itoiuMun, 
and uterus III Esophageal spasm oecuirmg without .ip]i.iu'ut cMust' 
In such cases ill defined noivons slates are likelv to la* piescnt I1i(> 
familiar glohus hystericus is said to he due to esophagtail .spasm, Sj»nsiu 
of the esophagus rarely causes sei loiis s.Miiptoms (‘\ce])l when knaited at 
the pharyngeal or cardiac orifices Spasm of the pliarvngeal onli<‘e larely 
causes seiious ohstrnctioii As a inks d o\(’icouie lo the pas- 

sage of large-sized bougies In a case undm* ohs(‘i\atiou leiamtlN no iin- 
provemeiit was noted until theoiifice wais loicihI\ .stietclied !)\ the luhhei 
bag dilatoi described in the liiMtimait of caidiospasin Sjia^m ot the 
esophageal muscle occuirmg at pomD hetwc'on tlie ijlunwiuii’al .uid eaidiae 
orifices seldom requires treatment If troublesome, tlie s\st( main- pas>^age 
of bougies IS usually followTd by satisfacloiv ri'sults. llromnis may lu‘ 
given advantageously The uiiderlvnig cmiditioii sluadd he ^ounlit, and, 
if possible, removed. Spasm at the caidiac orifice wall he ihseuNstnl un- 
der the following heading 

InioPATiiiG Dilatation of the EsoinrvoiT.s 
(Oai (hospasm) 

Dilatation of the esophagus arising mdopondenth of <ih'^ti net nm by 
an anatomical narrowing of its Innien wuis first de-iaabed h\ Pin ton in 
1821 In 1874 Ziemssen and Zenhor collected fioin tlie hlcratuK^ IT 
eases The early cases reported wm-e di-.Cvweied ])ost mortem Pteconth 
the disease has been recognized ante mortem and has la'cii treated ^ii(*<‘e-s- 
fiilly Although 20 years ago so-called idiO])atliic dihitatmu <d tlie (‘soph 
agus was looked upon as rare, 0111011,7 of pathologic luh're'-t, and "caieeh 
to he diagnosed ante mortem, we now knoiv that the condition m nmlouht- 
edly not rare and is sufficiently giave to demand a iiioie w idi -.puaul 
knowledge of its manifestations and treatment Tlii' wuitm* lla^ i<M'o<«m/etl 
and treated 60 eases since 1903 

Etiology. —The following factors aie rocogni/cal as conlnhiitmg to 
the development of so-called idiopathie dilatation of the I'stqdiagus 
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I Piimaiy cardiospasm (Miknlicz and Meltzer). 

II Piimaiy atony ot the niiiscidatnre of the esophagus (Hosenheim) 

III Sinniltaneons development of cardiospasm and paresis of the 
musculature of the esophagus due to anatomical or functional disease of 
the pneumogastiic nerve (Kraus) 

IV Congenital malformations (Pleiner) 

V Primal y esophagitis (Mai tin) 

Under normal conditions the resting esophagus contains air held by 
a moie oi less fiiin closure of the upper and lov?er ends of the esophagus 
maintained by the circular muscle fibeis at these points The closure 
of the caidiac end is firm enough to support a column of water two-thirds 
the height of the esophagus 

The conti action of these muscles is automatically lelaxed during the 
acts of swallowing, vomiting, and regurgitation of food fiom the stomach 
and the cruel ation of gas The writer believes that simple failure of the 
normal autoniatic lelaxing force that takes place during the act of swal- 
lowing may be sufficient to cause the fiist retention of food The physio- 
logical lesults of such food retention aie dilatation and hypertrophy of the 
wall of the esophagus Stagnation may give rise to refiex iriitation and 
spasmodic contraction of the circular fibers at the lower end of the esoph- 
agus The wiiter also believes that angulation of the esophagus as it 
passes through the diaphragm contributes to the development of the dila- 
tation and persistence of the sac 

It IS vciy probable that the greatest number of eases develop as a re- 
sult of pi unary spasm or heightened contraction of the circular muscles 
of the caidiac onheo of the esophagus Hervous, psychic, and emotional 
disturbances play an important lole in the development of the condition 
Such influences as blows on the chest, the swallowing of chemical and 
tliciinal iriitants, and infections diseases, such as pneumonia, have been 
among the exciting causes Anatomically two forms of idiopathic dilata- 
tion nt the c&o])hagns may be distmgiiislied I Fusiform dilatation with 
marked hypertrophy of the muscle wall of the esophagus II Dilatation 
with sliglit 01 no liypeitiophy of the esophageal muscle 

The first is tlie common form The second is favored hy atony of 
the muscle wall and a lapid accumulation of food, stretching the esophagus 
hefoie muscular hypertrophy has had time to develop The degree of 
dilatation vanes, being greatest when the esophageal wall is atonic The 
capacity of the normal esophagus is about 100 c c Kinnieut recently 
demonstrated a specimen in which the capacity of the dilated esophagus 
was 1,.S00 c c 111 the maionty of cases the capacity of the dilated esoph- 
agus does not exceed five or six hnndied c c In a fatal case observed 
hy the waiter the dilated esophagus held 500 c c The hypertrophied 
muscle was 9 mm thick The normal thickness of the muscle of the 
esophagus vanes from one to two and a half mm 



58 


DISEASES OE THE ESOPTTAGUS 


The dilatalion is fusiform, teimmatiiifi; helow ai a poiiil .ihnui cm 
above the caicliac oiifice of the stuiiiiieli Tlie .scat oi tiu’ i>,icalcsl dihi- 
tatiou IS lu the lower thud of the esophagus The muse ulai h\ ])( i hnph\ 
IS piactically confined to the dilated sac, little oi no lixpi'rhopliN luMiia; 
evident at the point whoie the spasmodic stnetme c\isls I lu' niiasnis 
membrane of the dilated esophagus may becoino iiitlaiiuMl .itid ciodcd lioin 
the stagnation of food Ulceiation may oeeiii Thm lia^ a iciidiaicx to 
cause reflex spasm at the cardia and retard ierov(‘i> 

Diagnostic Aids. — ISTeaily all of the usual signs ot esO])hagcal ohsj ruc- 
tion fiom oiganiG strictiiie are pioscnt The following pcculiani U‘s, 
however, may be observed in stenosis due to cardiospasm 1 (JriMt lliu- 
tuation m the course of the disease Yeais may elap'>c hi Ioh' cm.ici.i- 
tion appears 2 Difficulty in .swallowing liipiuls inav be greatei and 
appear earlier than the difficulty m swallowing solids l» The degiee of 
dilatation of the esophagus may be niucli gieater fliaii th.it wlinh oieuis 
from organic stiicture 4 The ohsirnetion io the passage' oi li(|nids is 
more complete than that caused by oiganic striciuie It m.ix be posv,ilde 
to aspirate from one to six hundred c e fiom 1h(‘ esophagus, hours atim’ 
the liquid is swallowed Except wlien hjiasni oi aciitc' inllauiiuatoi \ swel- 
ling complicates an oiganic stiictnrc, a snflicienl iqxuiiug is pr.ielieully 
always piesent to allow Inpiids to liiclde thioiigh r» Ujioii pa'-siug a 
stomach tube or large-sized hongio it may he 1(mi])(irarilv an ('"led ai the 
eardia and then passed on into the stonuudi In soiik' e.ni's fheie is no 
ohstiiiction to the pass.age of the bougie, altliongli food and lupuils an' 
retained in the esophagus 

The onset may he sudden or gradual In most ease's llu' first ssuijitom 
noted is discomfort or real pain located hc'm'ath the lowi'i* pail ol the 
sternum occurring during tlie inge.stion of food oi diiuk A ehoking sen- 
sation causes the patient to eat slowdy In mild cas{>s theie max he no 
other symptoms, and the condition may disa])pcar •xvitliont Inithei dexel- 
opment In the more serious cases regurgitation oi food and nineii" takes 
place, and starvation is threatened Finally, death may vi'sult it the ob- 
struction IS not relieved The earlier the condition is ieeoiini/(*d the 
more favorable the prognosis After dilatation of the esophagus has taken 
place it IS improbable that it ever legains its normal size Exi'ii if the 
spasm is leliexnd, food is likely to lodge on the sides of thi* tusiicnm 
cavity and faxnr reflex spasm of the eardia and a inlnin of thi' ol)‘,| met ion 
Symptoms of the disorder have continued for Ixxnnty yeais. Otht'r I'a^es 
have advanced to a fatal termination in two oi tliree years 

Treatment. — In mild cases it may he suffieiont to gixe a soft, inn--]iy 
diet combined with body and mental rest Food should he lakmi sloxvlx', 
chemical, mechanical, and theimal irritants slionld be uxouh'd Ilromids 
may aid in controlling the spasm Olme oil soothes the inflamed nnu'ons 
membrane In some eases the systematic use of the lumgie is follow^ed 
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by good results If the mucous membrane is inflamed, eroded, or ulcer- 
ated, the bougie is likely to cause an increase in the spasm. Hence, if 
possible, the esophagoscope should be used before attempting to relieve 
the condition by bougies To overstretch the muscular fibers at the seat 
of the spasm is the best treatment as yet devised While large bougies 
give temporary lelief in some cases, no actual stretching of the cardiac 
orifice IS accomplished Rubber bags have been introduced into the stric- 
ture and inflated with some degree of success The principle of the ure- 
thral dilator has been utilized and long instruments constructed by which 
dilatation has been accomplished Mikulicz conceived the idea of making 
an opening into the stomach and then forcibly stretching the cardia from 
below by means of an instrument acting in the manner of a uterine dilator 
The success obtained by Mikulicz in the four cases thus treated by him 
lias led otheis to adopt the same method While the procedure is not 
paitienlarly difficult or dangerous, it must be classed among the major 
operations and is no longer justified. 

Ill 1903 ’ the wnter devised a lubber bag dilatoi, by means of which the same 
degiee of dilatation may be obtained without subjecting tbe patient to the nsk of 
a seiious smgical opeiation An anesthetic is not reqmied, and the discomfort is 
little moie than that which attends the passage of a bougie If desired, the 
dilatation may be aeeomplisbed under tbe influence of laughing gas The instru- 
ment consists of a thm rubber bag four inches long and one and a half inches 
wide when collapsed At the uppei corner of the bag a finn piece of rubber tubing 
about twenty inches long is attached Another piece of tubing three inches long 
IS secured in the center of the lubber bag A special introducer fits into this 
eompaitment and guides the bag to the seat of the stneture A thin, firm silk or 
linen sac 5 inches long and 2 to 2% inches wide surrounds the rubber bag When 
distended with an to the extreme limit a firm cylindei is piodnced which is about 
4 inches long and 4 to 5 inches in ciicumfeience An ordinary rubber condom 
pioteets the silk sac fiom becoming soiled and pi events friction when the instru- 
ment IS iiitiodueed When collapsed leady for mtroduction the diameter of the 
instillment is much less than that of an ordinary stomach tube The bag is 
leadily guided into the stnetuie, and the degree of lateral pressure exerted by 
the bag is accurately measured by connecting the dilatoi with an ordinary clin- 
ical blood piessuie appaiatiis, or water pressure may be substituted for air 
piessure if desned, by connecting the rubbei tubing to a fountain syringe or 
iiiigatoi The amount of pressure required to overstretch the thin muscle at the 
caidiae onfice is small If using a climeal blood pressure apparatus, pressure 
sufficient to lift the mercury to 150 mm is ample and should be safe i£ 
no complaint of pain is made If water pressure is used the irrigator should not 
be more than 5 oi 7 feet above the position of the cardiac orifice Extreme 
caution must be used, as tbe esophagus has been ruptuied by such simple acts 
as vomiting and the passage of the oidmary stomach tube The larger the eir- 
cumfeienee of the dilating bag the greater the degiee of the lateral pressure 
exeited, hence it is impoitant that the silk bag covering which limits the extent 

1 Since that time Plummei and others have devised excellent dilating bags similar 
in principle 
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to which the e&opluigus may be sti etched does not exceed a cncumEeieiicc of; t or 
4^2 inches in adults until it is demonstiaied that a gieatei degiee of dilatation 
IS necessary oi peimissible 

Direct inspection of the tissue to he dikted, hy means of the (‘sophairo- 
scope, should precede the use of even the luodeiatc degree of loieihle 
dilatation desciibed In raie cases, particularly in those iii which sac- 
culation IS great, the walls relaxed and peiliaps atonic, tlu' ordinavv in- 
troducer may become ariested in the bottom of the sae, and doe's not find 
its way through the cardiac orifice To oh\iate this the wiiter has made 
use of the silk thiead as a guide and substituted his spiial intt*odnet>r, and 
then has had no difficulty in placing the hag acciiiatelv at any ])oiiit de- 
sired The pharynx should he cocainized to prevent the ic'ndene\ to vomit 
while using the instrument The piocediire should iioi he ])ainiiil Ilie 
effect of the dilatation should be tested at once aliei dilnlalioii has been 
accomplished The patient is able to swallow iieifeetly as soon as the 
cardiac orifice has been sufficiently stietcliod As a rule, the leipusitcj 
dilatation in an adult is leached hy using a silk hag eo\cring, the eiicuin- 
ference of winch is about 5 inches, the bag distended with air ol 150 mm 
of meicnry or 7 feet of water pressnio One good stieleliing mav MilHca' 
for years 

Of 60 cases dilated hy the writer theie have been only (5 rc‘(*iin (‘ne(‘s 
requiring second dilatation One leqimcd three se])arat(‘ dilatations 
The procedure is almost as simple as the passage of llu* hoiigu' It is 
advisable to treat the mild cases also hy oversti etching, for Ihc' ]uirpose 
of preventing dilatation and the resnltiiig oiganic changes that, may pri'- 
dispose to a return of the condition. Ho special aft er-l real nu'iit is rc‘- 
qiiired A bland non-irritating diet should he recommended and nervous 
strain avoided 


DIVERTICULA OP THE ESOPHAGUS 

An esophageal diveiticnluna is a pouch-shaped sacculation involving 
a limited portion only of the circumference of the ehopluigus The con- 
dition is sharply differentiated from dilatation of the esojihagus, in which 
the entire circumference of the tube is involved The wall of the pouch 
usually consists of mucous membrane and connective tissue, the nnmculai 
coat of the esophagus having been either destroyed or pushed abide Tlu* 
mucous membrane of the sac is usually only slightly altered Deep elu- 
sion or ulceration is lare Carcinoma may develop as a rchull ot loc-al 
irritation According to the manner in which the poneli-like sacculalion 
develops, three types are recognized pressure or pulsion diverticula, trac- 
tion diverticula, and traction-pressure or Iractioii-pulsion diverticula 
Pressure divei ticula^ though less common than tniciion divo tinda, 
are of much greater clinical interest. They may he located (1) in the 
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pharynx, (2) at the junction of the pharynx and ebophagus, (3) near the 
bifurcation of the trachea, usually just above the left bioiichus, (4) below 
the level of the left hionclius These are usually deep seated, having their 
origin in the lowei pait of the esojihagus, the sac usually resting uiion the 
diaphragm 

Congenital defects may contiihute to the development of a pressure 
diverticulum A large bolus of food may lodge in the phaiynx oi esoph- 
agus and cause a slight stretching or bulging of a eirciiinscribed area 
Subsequently food may accumulate at this point, exert pressure, and 
finally cause the formation of a pouch The most common and impor- 
tant piessiiie diverticula develop at the junction of the pharynx and 
esophagus At this point theie is a natural weakness of the muscular 
structure The capacity of the pouch of a pharyngoesophageal diverticu- 
lum vanes from a few cubic centimeters to two hundicd and fifty and 
more They usually originate in the median line posteiioily As the 
pouch develops it usually pushes the esophagus aside and occupies a loft 
lateral position 

Owing to piessuiG exerted by the left bronchus against the esophagus, 
food may lodge on the wall of the esophagus just above the bronchus and 
cause sacculation Diverticula of the lower part of the esojihagus usually 
develop fioiii the anteiioi or lateral ■^\all Tlieir etiology is obscure, al- 
though some are surely of the tiaction-pressiiie variety 

Tiachon diveihcula are very common I he local bulging is nearly 
always due to contraction of scar tissue attached to the outer surface of 
the esophagus The cicatrix usually arises from mfiammatioii of bron- 
chial lymph glands in the vicinity of the bifurcation of the trachea Hence 
traction divcrlicula aie frequent in tuberculous subjects They are usu- 
ally funnel-shaped and remain small if the mouth of the pouch is lower 
than its cavity, thus preventing the accumulation of food 

As a lulc, traction diverticula produce no symptoms, cxcejit when 
associated Avith suppurative processes Euptuic may then take place into 
the suiiouuding oigans, as trachea, bronchi, jileiira, and blood vessels, 
with disastious results 

A tiacfion-p) efiswe diveHLculmn may develop when the orifice and 
sac of a ti action divertienlum favor the ontianec and aecunmlatioii of 
food A traction-pressnie diveiticulnm may become laige and coriespond- 
mgly seimus 

Course — Symptoms of impoitance rarely develop hefoie the age of 
fifty, except when the condition originates from a congenital stenosis of 
the esophagms Eor years the patient may he conscious that food lodges 
at a ceitain point in the esophagus Symptoms similar to those of a 
gradually increasing stenosis may subsequently appear and slowly develop 
until, finally, death from star\ation or mterciirrent disease takes place, 
unless the condition is relieved. 
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Treatment. — If the condition develops Lite in life, and hi tie or no 
hindrance to the passage of food is piescnl, the patient sluuild he directed 
to eat slowly and avoid coarse foods Appeal ing Ihu^ hit(' in lih', even 
thongh it IS impossible to pass a tube into the stomach, s{oions ^,>mptoiii3 
may never develop If food stagnates snfHciently to causes nutation, the 
pouch should be irrigated once oi twice daily with peimaiigaiiate solution 

If the sac does not contain lactic acid or a large niimher ot Imikoeytis 
it will not be necessaiy to niigate If seiioiis difficulty b('giiis (airlier 
in life the trouble is likely to cause death, imless inoie active measuies are 
instituted 

Phaiyngeal and pharyngoesophageal diverticula mav lx* r('uio\cd or 
otherwise relieved by surgical opeiatioii in ])ro])cily selected cases 

Diveiticiila, having then oi igin below the sternum, cannot he icnioved 
Such cases, togethei with those that are otherwise ino])('rabh*, ni.i\ become 
veiy serious, provided tbe pouch is so situated that it iilL with {nod and 
ciowds over against the esopliagus in such a way as to ])r('\enl tlie (uiliaiu'c 
oi food into the stomach At limes the position assumed h^ tin* palitait. 
while eating and dunking iiifhiences gieatly tbe ])enncabil]t\ ol the ob- 
struction Many diffeicnt latcial and other positions should be* faithiully 
tiled until the one most favoiahle to swallowing is found. In some discs 
swallowing is best accomplished when the stomach is hlglier Ihun tlu' 
mouth, so that food and dunk aic forced ii])\\ard (Uitiiely by pcristallu* 
action. If starvation threatens, it may ho possihh' to ]mss hollow bougie^ 
curved at the end like a Mercier calhetei and fecxl through the Ixuiguv 
By the aid of the esophagoscope it may be possible \o find llu' o])(uiiiig of 
the esophagus distal to the jioiich, and by the use of sjiecially constructed 
instruments depress the partition between the ])<)uch and the* esophagus 
in such a way as to favor emptying of the pouch In most cases, bimcNcr, 
it is impossible to find the place wheic the pouch coinmunu atis with the 
esophagus by the use of the esophagoscope alone Again, the silk tin end 
used in the manner advised for dilating esophagc^al strictures hccoiius 
of inGstimahle value The thread when swallowed will pass on into flic 
stomach in a reasonable time, and seive as an acciiuile guide into the 
esophagus beyond the pouch, and may he used by an ('\pci iciic(m1 opcu’ator 
m many ways to overcome the difficulties presented iii imluidual eases 
By using the thread as a guide the diverliciilnm .snuiiel of Lemhc becomes 
unnecessary In very raie cases it may become necessaiy to do gastros- 
tomy. 


FOREIGN BODIES 

Eoreign bodies of various kinds become impacted in the esojiliagus, 
causing serious symptoms, and, imless properly managed, often deatli. 
The accident occurs most frequently in children, although adults arc by 
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no means exempt The natnial tendency foi a haby to put everythin!^ 
possible into its month is lesponsible foi many cases Coins, buttons, 
buckles, j)each stones, and open safety pins are among the common ob- 
lects swallowed Adults accidentally swallow false teeth, bones, and peach 
stones Baiely othoi foioign bodies become lodged in the esophagus 
It often happens that in swallowing a small foreign body slight trau- 
matism of the esophagus occurs, and, although the object has passed on 
into the stomach, the patient declares it is lodged at the seaL of the trau- 
matism It IS important to know the shape and characiei of the foreign 
body Unless it is perfectly obvious that the object could not become im- 
pacted it should not be assumed without proper investigation that it has 



Fig 2 — Pi-NNY Impacted in Esophagus of Child 234 Yeaes Old Usual Position 
Removal after seven days (Sippy) 

not lodged somewhere in the esophagus I wish particulaily to warn 
against the common practice of assuring frightened mothers that pennies 
and similar objects will always pass without doing barm. It is true that 
m most cases a penny does not give rise to trouble To my personal knowl- 
edge, however, many deaths have resulted from this cause The penny 
usually lodges in the upper end of the esophagus at a point just below 
the cncoid cartilage Relatively few symptoms may he piesent at first 
Eoi two 01 three days the baby may be able to swallow its liquid nourisb- 
ment Pressiiie necrosis is followed by mfiammatory swelling and the 
wall of the esophagus sloughs and the penny may escape into the peri- 
esophageal tissue Death from infection follows, unless prompt surgical 
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relief is instituted At best, the iiioitality is liigli following uilc'diou 
lliioiigb a sloughing esophagus The carliei the allonipt i-i nnnh^ fo k*- 
move the foreign body the greatei the likelihood ot Inlhuiinia- 

tory swelling always develops sooner nr later from inleetion due 1(» ahia- 
sions caused by the foreign body oi to prcsuirc neerosis ddu' i {'suiting 
edema mcieases the difficulty of lemoMiig the obieet AVlu'u tlu'U' is 
doubt as to whetliei a foreign body, such as a penny, hi ass but I on, oi 
safety pm, has passed, an X-ray plate oi fluoroscopic (‘\ainiiiai ion should 
he made. If the ohiect is located, its projecting angles should Ix' noti'd 
It may be possible to seize tlie object with specially con^ii ucic'd esojiliagt'al 
forceps and withdiaw it by the aid of the fluoroseojie In ollu'i imsi's Uh' 
esophagoSGope may be passed and the foreign bod\ gras{i(.>d h) long 
esophageal forceps working thioiigh the e&o])hagoHeo])e 

It often hajipens that, unless caie is exercised, a foimgn hod^ loiated 
m the uppei end of the esophagus is dislodged by the esophagoscojx' In 
such cases evidence of pressure necrobis may show uheu' tlu’ bods was 
located The whole length of the esophagus should (hen be exploieil Tlu> 
dislodged foreign body is often arrested at the lowei end of tlu' (sopliagus 
It will usually be free and easily giasjied and diaivn out .is llu' e^oph.igo- 
scope is withdiawn 

The seriousness of delay in the removal of foreign bodies fioni llu* 
esophagus cannot be too stioiigly cmphasi/ed Earl\ afleinpt at n'- 
moval by a leasonahly skillful man should he sueecshhd Th ‘ longer 
the delay the greater the difficulties and dangers exjioric'nced 


ACUTE ESOPHACITIS 

Acute inflammation of the esophagus of such intensity as to cause 
symptoms is relatively laie The most eoimuon eau^e llu* lugi'^tiou 
of chemical and coriosive buhslaiice.s Under ordnniiy ('ondilioiis a( ut(* 
inflammation of the stomach, pharynx, larynx, nr trachea is si'ldom trans- 
mitted to the esophagus Acute general diseases and lub'ctions are now 
and then associated with a mild csoidiagitis Ciuipious and neeiotu' in- 
flammation of the esophagus is recognized as a very rare' e()in])lu*at loii ot 
typhoid fever, cholera, smallpox, measles, scarlet feici, se])Ms, and ni’cnua 
In such cases there may he a direct cxtciibion ot the nilhimmatnm tiom 
the pharynx or larynx It is noteworthy that diphtheini rarc'ly I'xti'iuE 
into the esophagus Phlegmonous inflammation of the esojdiagu^ is ex- 
tremely lare Eoreign bodies arrested in the esojdiagus may eausi' pic's- 
sure necrosis and periesophageal abscess formation Tliiiish may iinaile 
at the same time in the month and phaiynx In adults the growth of 
the microorganisms is seldom sufficient to cause dysphagia and i-. u-iially 
the mneons membrane of the esophagus As a lulc, the infection lb found 
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associated with such piocesses as typhoid fever, sepsis, and advanced tnher- 
ciilosis fin marantic children I have seen the esophagus blocked by a 
plug consisting principally of thrush — Editoi ] 

A huining sensalion m the esophagus, pam upon swallowing, regurgi- 
tation of food, teiideriioss on piessiiie, aic among the chief symptoms of 
simple esophagitis Special etiologic factors and diseases of which eso|)h- 
agitis is but a complication influence the symptomatology 

Treatment — In mild cases of acute esophagitis non-irritating foods, 
such as milk, cieain, soft eggs, and giuels, may be taken In moie severe 
eases all food and drink should be withheld for a few days, the necessary 
fluids being supplied m the foim of salt solution per rectum After a few 
days milk, cream, olive oil, and other bland foods may be given. As a 
lule, local applications aie unnecessaiy If swallowing is not particulaily 
pamlul, one or two ounces of a 5 per cent suspension of bismuth in water 
may be advaiil agcously administered two or three times daily Esophagi- 
tis lesulling from the swalloiving of caustic chemicals may lequiro mor- 
])hiii in]cctioiis foi the lelief of pain If it becomes neccssaiy to give 
fluids hv mouth before the intensity of the inflammation has subsided, 
some lelicf from pain on swallowing may be obtained by giving a tea- 
spnoiifnl of a 1 to 1,000 solution of adienalin containing 1 per cent co- 
cam just before each feeding The more intense the inflammation the 
gi cater the danger of subsequent cicatricial stenosis of the esophagus 
Particulaily in those cases in which corrosive substances have been swal- 
low^cd esophageal bougies should he passed as early as a week oi ten days 
attcinvaid The patient should take a few swallows of olive oil just pre- 
vious to the passage of the bougie In severe cases the narrowing may 
already be so great that only small-sized bougies may he used In a few 
da;^b larger sizes should he used, giadually dilating every three or four 
days, until the maximum sized esophageal hongie has been passed This 
sliould he accomplished hefoio extensive cicatricial nan owing has had 
time to develop If the tissue dcstiiiciion has been groat it is often neces- 
saiy to pass a bougie once a month for years. 


ULCER OF THE ESOPHAGUS 

Esophageal iilcei is not common Among the causes may he pressure 
necrosis, the peptic action of the gastric juice, simple esophagitis, includ- 
ing the chemical action of coirosive substances, and sacculation of the 
esophagus with stagnation of food Ulcei of the esophagus from tiiher- 
culosib, syjihilia, and actinomycosis is extremely rare Folliculai ulcer- 
ation nia} lesull fioni catarihal inflammation of the mucous glands of the 
esophagus This occuis chiefly in the aged Local ulceration from the 
irritation of decomposing foods occurs in stricture and diverticula of the 
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esopliaguR Decubital ulcers may develop in typlaod and cdiioiuc 

tiibeicnlosis A peiicliondiiUs of the eijcoid caitilage is iisiiallv piesi-iit 
The cartilage m contact with ihe esophagus is oilen ]i.nd('ned hv (m 1- 
cific deiiosits This, together with pioloiiged ])ussuie due to lioi i/indal 
position and contiihutory inloctioii, may be suiHeieid to gi\{‘ i lo lociil 
necrosis Ulceiation of the esophagus not of tlic decubital t \ pc aiso oc 
cuis dining the coiiise of typhoid lever Thyroid tumoi'^ iiui_\ juess (he 
trachea firmly against the esophagus and cause iilcei at loii Aii('iii\sin 
may cause picssure necrosis Eoieign bodies lodged in (la^ ('sopliagiis 
may cause ulceiation. 


Peptic Ulcer 


Peptic iilcei of the esophagus is exlumiely lare Less than HO eases 
have been lepoited A gastiic iileei may extend iipwaid ndo the esoph 
agns The puio type ot esojdiageal ])eptic uleer, howevei, is eonlnieil 
to the mucous inembiane of the eso])hagus and occupies without pielei- 
ence any pait of its lowei third hTormall} the gnstne luue is pi evented 
from coming m contact with the esophagus In a rather Him closure (d 
the cardia Insufficiency of the caidia allows the gasliic piuM’ lo {'s<Mp(> 
upward into the esophagus and peptic iilcci may lesull llcnigii stenosis 
at the pyloius fioin gastiic ulcer with leteiuioii ol scaielioiL indm lug 
moic or less vomiting or icguigitation ol gastiic coiitmiLs, luis been (aiusa- 
tivG ol esophageal iilcei In otlier cas(‘s multiple uhaus ol’ the stoiu.udi, 
duodenum, and esophagus have heen ohsened, due, perhaps, to niulhph* 
hemonhagic erosions The disease is otten latinil ddu' cdiud (liiiical 
manifestations aie pain, dys])hagia, vomiting, legurgilalmu, and limiior- 
ihage The ulcer may he dcnioii&tratcd by the esojihugoscopi' lleainig 
may take place with or without btcnosis. 

Tuhergulous Ulcer 

In shaip contrast to the pharynx, laiyiix, huge ami simdl uilesiiii<., 
tuhexculous nicer is larely found in the eso])hagus oi stomaeli S\])hibtic 
ulcer of the esophagus is extiemely raie, and only a lew eases ol actmo- 
mycosis of the esophagus have heen reported 

Treatment 

The treatment of esophageal ulcer does not dilTer esscaitially irom 
the medical treatment of gastric ulcer It is impracticiihh* to ap]dy local 
remedies by means of the esophagoseope. If nutiition m seuiously im- 
paired or hemonhage alarming, gastrostomy should be ])erloiTucd and 
the patient fed through the fistula until the ulcer is healed. 



CHAPTER V 

DISEASES OP THE STOMACH 
Jacob Kaufmahh 

INTRODUCTION 

Every plan of tieatment must be based upon a coireet diagnosis and 
npon a pioper understanding of the natuie of the disorder and of the 
causes which provoke it In discussing the treatment of gastric distur- 
bances it seems, therefore, advisable to give a shoit sketch of the present 
views on the pathology of the stomach A few genei al remarks are all the 
more necessary as the teaching regarding diagnosis and pathology of the 
stomach has undergone changes several times since Kussmaul in 1867 
introduced the stomach tube and used it to study gastric function and 
gastric disorders This change of view has usually been due to the over- 
estimation of new findings, and since another change of view is taking 
place at present it is timely to take stock and see whether the new findings 
are being given their proper value 

Eirst, let me emphasize the necessity and importance of systematic 
and thorough examinations of stomach contents, they are essential both 
to gain accurate knowledge of the condition of the stomach and to assist 
us in directing propei treatment 

It is sometimes said that the amount of information gained by gastric 
analysis is small and that one is easily led to an erroneous diagnosis hy 
overestimating its value in comparison to other findings In this, however, 
there is no difference between gastric analysis and other methods of ex- 
amination With any method of examination findings are of value only 
when taken in connection with the history of the case and all other clinical 
symptoms and, fnithermore, when the findings are rightly interpreted 
In case ceitam findings lead to an erroneous diagnosis we must not depie- 
cate the method of examination, when m reality a faulty interpretation is 
the trouble There is an abundance of proof of faulty interpretation of 
gastric analyses, a perusal of text-books and current literature will con- 
vince any ciitical reader that grave errors are often committed This fact, 
however, should not make ns desist from examining gastric contents, for a 
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gastric analysis (when propeily peifornied and mteipietod) , Melds valu- 
able mfoimation Unquestionably the fuithei development oi gasirie 
analysis wnll clear up leatnres in the deiangement ot gastiie function 
which at present aie only pooily undei stood 

Progiess in coneet niteipretation has principally been made in one 
direction, that is, legarding the relationship of motor and secia'toi y dis- 
tuibances, although theie, too, inneli confusion still exist s Foi 
many yeais the chemistiy of gastric digestion was the inaiii object of (ex- 
amination, and abnormal findings were too icadily attiiluited to d(uang('- 
ments of the seeietoiy function Although the first and most impoitaiit 
conti ibutions to our knowledge of secret oiy disoiders came lioin Kuss- 
maul’s clinic, Kiissmaul (75) himself and his pupils al\\a^s pointed to 
the greater lole which the motor function plays in the ])atliology of tlio 
stomach It was a long time, however, befuie most in\ estigalois could b(‘ 
convinced that even those conditions nlneh a]ipear to be eutirelv diu' to 
faulty secretion are to a gieat (*xtent the lesult of motoi disoiders Foi 
examjile, the clinical picture of continuous hypeisecielion, lolm(‘ll^ de- 
scribed by many as a pure secietoiy disturbance, is now gcii{uall\ coii- 
sideied as iiivaiiably connected with impaired motility and to a ecudain 
degiee caused by the latter 

In my opinion what now-a-clays is called alimentary hyjioiseciotion is also 
wrongly interpieted as being mainly a deiangement of secietion (h anting that 
there is an incieased glan(tulai activity, neveitheless, I believe that tlu' 
ence of the laige quantities of fluid found in such cases can only bo exjdained by 
a concomitant niotoi distuibance (pyloiospa&m oi iiioie fioqiiently gastne atony), 
which allows its accumulation in the stomach 

The proper understanding of some of these conditions has })e(‘n gixnitly 
improved by investigations on the nature of gastiic jieristalsis and tlu' 
activity of the pyloiic part of the stomach, notably, f)r Chuinou’s woik, 
which taught us that the ihythmic nioiemoiit of tlic jiyloiic* aiitnim and 
with it the evacuation of the stomach arc rcguhik'd by tlu* uclion of 
bydiocbloric acid 

It must be said, however, that a defect m the secrc^tion of hydrodiloric 
acid docs not necessarily npset the meehanisin at the outlet of the stom- 
ach, as is shown in case of achylia with nnmipaiicd motility AVlule this 
and other points still have to he cleaied up, I believe that 'pioloiigc'd and 
incieased secietion by irritating the diiodeiinm may cause jiylorospasin 
and by thus interfering with the evacuation of the organ lead to the a<'*- 
cuniiilation of the secretion In this way the clinical picture known as 
continuous hypei secretion and gastrosuceorrhea is developed The same 
pietuie of leteiitinn of large quantities of secretion is piodueed wlieii 
pylorospasm is the result of some other cause than primarily increased 
glandulai activity, for example, when it is the result of the iriitating 
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effect of perigasti itis or adhesions It is obvious how much the proper 
understanding of the development of such a condition mufat influence our 
plan of treatment 

Whenever the secretory disturbance is the primary factor we should 
tiy to remedy it by eliminating its causes faulty habits, chronic intoxica- 
tions, etc If we do not succeed, oi when, from the beginning, the motor 
disorder is the more important part, we should attempt to break the \icious 
circle by impioving the evacuation of the stomach When we aie unable 
to accomplish this by medical means we must lesort to surgery 

Operative treatment, however, should never be undertaken without at 
the same time using every effort to reduce gastric secretion to its normal 
limits We must keep m mind that the gastric function is a complex 
mechainsm, thal one of its components cannot he distuibed without soon 
affecting another, that a motor disorder may upset secretion and vice versa, 
and that both in turn may derange evacuation and absorption 

To further illustrate the great therapeutical value of leading correctly 
gastiic analysis I mention those cases of hyperacidity in which the high 
degree of acidity is the result of hypermotility The fast evacuation of 
the stomach bungs about a high percentage of acids in the comparatively 
small amount of remaining contents, while the total quantity of secretion 
may have been small Cohnheim (32) of Heidelberg suggested lately that 
in such cases the administration of hydrochloric acid proves helpful by 
activating the lacking pyloric movements and by thus delaying the evacua- 
tion of the stomach — apparently a paradoxical pioceedmg, yet well sup- 
ported by physiological facts 

Aside from the correct interpretation of disorders of the gastric func- 
tion we have to consider their pathological meaning Here again we meet 
with repeatedly changing views 

When gastiic contents w^ere first studied the mistake was frequently 
made of designating as a disease every change of gastric function eluci- 
dated by these methods Uji to the present lime text-books describe achy- 
lia gastrica, hypei acidity, hypersecretion, etc, as diseases per se These 
and other functional disorders may be of independent character, hut as 
a rule they are only symptoms of a pathological condition, either of the 
stomach proper or of some other organ, or they are manifestations of 
systemic derangements It is therefoie not enough to examine merely the 
gastric contents, for gastric analysis alone rarely permits a complete diag- 
nosis to he made, hut we must consider every other symptom and the his- 
tory of the case before we can give the gastric disorder its proper place m 
the clinical pictuie Gastric disorders are found in many diffeient con- 
ditions, and they are provoked by numerous causes In spite of all that is 
at present said to the contrary the first place should be given to those dis- 
turbances which are the result of pathological changes of the stomach 
proper. The stomach is constantly subjected to insults, which tend to 
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disease by direct harmful action upon the viscns Fauliy halnK in eatine;, 
indiscriminate selection of food, abuse ol alcohol, lobacco, and IIk' like 
create gastritis mucosa, gastritis aeida, and other oiganic changes, and 
with them all the different disorders of the gastric fimclnm 

On the other hand, we must beai in mind that the stoimn'li more ire- 
quently perhaps than any other organ is easily upset by deningmnents 
m other paits of the body In tiyuig to establish a snccesstid treatment 
it is therefore not sufficient to deteimme the coii<li1ion (d tlu' stomach 
proper, hnt it is necessary to make a conpdeie iniestigation ot the systcaii 
in order to find out whethei we aie dealing Avitli a iiiimaiy local disiaisi' 
or whether the gastiie distiirhanccs are only secoiidaiy in nature and cuusihI 
by diseases m other oigans AYe have to consnlei heu^ tinict lon.il and 
oigaiiie deiangements of the neivous system, diseases of the blood, uuda- 
holic disturbances, acute and chionic infections and into\icaimns, <lis(>as{‘s 
of the eirculatoiy system, diseases of the kidneys, of the liiei, ol the ab- 
dominal oigans and of the pehic oigans, and tlieii actnity under palli- 
ologieal as well as under jdiysiologieal conditions AVe know tliat distiiicd, 
gastric disturbances arise Avith menstruation, pregnancy, and tlu' meno- 
pause 

This short summary covcis a veiy largo field and shows that the ])h>- 
sician who undertakes to tieat gastric disoideis miisl ho thoroughly la- 
miliai with medicine in all its aspects 

The occnnence of secondaiy gastiic diseases has long Ix'mi uiuhn stoo<b 
as IS seen in writings of older clinicians AVhen I iiist listimed to h'ctnies 
on gastric diseases at KussmanTs Chine about thiit^> ag(t my tcMclnu’ 

always laid great stress upon elucidating the various jirinnuy factors iii 
cases with secondary gastric disturbances. 

Of late one special gioup of secondary gastiie disouleis has aionsod a gicat 
deal of attention, that is, disoideis caused by cliiome appoiidunlis, (]is(‘as(‘s ot the 
gall bladdei and the paneieas Undoubtedly gastiie distiubanccs ai(> in certain 
eases bioughi on by leflex action fiom a diseased apjieiidix oi gall bladdei, and 
smgieal inteiferenee may piove veiy helpful iii the lieatmcnt of sueh conditions 
I have no intention whatsoevei of disputing sueh occiii i eiice.s In an aiticle })nb- 
hshed some yeais ago (67) I was one of llie fiisi to discuss the l‘je<{neut con- 
nection of gall stones and gastric hypeiacidily But the fieqmmcv of such occui- 
rences is gi eatly overrated at present and too nuicli luipoitance is given to this 
special etiologie faetoi at the cost of olheis, which aie well known as the (muscs 
of gastric disoiders If we want to behe\e all tliat is elaimed ut present, tlie 
laige majority of all gastric distuibaiiees have to be attiibuted to appendicitis, 
gall-bladder trouble, etc 


Even gastric nicer is not considered a primaiy disease of the stomach, 
hnt only secondary to chiomc appendicitis and the like Accord nigl\ , 
some surgeons counsel against peiformmg gaslroontei ostomy, once liighiy 
praised as the only rational treatment in gastric ulcer, and jiropose ap- 
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pendectomy or cliolecystectomy as the most reliable cure of the tendency 
to pyloiospasm, the dommating factor in many ulcer cases 

The difficulty is that, with the clinical picture clearly pointing to gas- 
tric ulcGi, it IS not at once evident from which oiher abdominal organ the 
leflex disturbance originates If, for example, the diagnosis of chronic 
appendicitis is in such cases merely based on that most untrustworthy 
symp1 om, tenderness over McEurney’s point, it often leads to the removal 
of an iniioGGnt organ m no way connected with the gastiic symptoms So 
it IS also with many operations for assumed gall-bladder tioiible The 
frequent negative lesults of operations perfoimed under such indications 
have bi'ouglit foiwaid the' advice at the time of operation to examine all 
abdominal organs and correct every abnormality, lest the obvious may not 
be the real cause of the symptoms. This somewhat summary proceeding 
has certainly the advantage of sparing the patient the performance of a 
2d, 3d, 01 4th laparotomy, so often undertaken in the vain effort to find 
the real culprit The seaieh is made on the basis of wrong reasoning Be- 
cause in certain eases gastric disorders aie piovoked by appendicitis or 
gall-bladder troubles one is not -justified in assuming that almost all gas- 
tiic distuibances aie due to such reflex action While it is justly claimed 
that gastiic analysis is of value only when properly interpreted and when 
taken in connection with Ihe history and with all other clinical symptoms, 
we must ask the same for the valuation of anatomical findings gained at 
operalious The causal connection between anatomical findings and clini- 
cal maniteslations must be demonstrated partieulaily by the fuitlier de- 
velo])men1, of 1ho case The mere fact that at operation the appendix or 
other organs are found diseased does not prove that these changes are the 
causes of Ihe gastric disturbances That they are very often not the cause 
is amply demonstrated by the frequent failure of operative treatment to 
prevent the leeuiience of the original gastric disturbance Hot a week 
passes but what I see patients who, on examination, piesent the scais of 
one, two, 01 more laparotomies pei formed for the very purpose of curing 
the patient of the gastiic ailments for which he is still seeking relief I 
am convinced that otheis meet with the same experience Such patients 
continue to suffer foi the veiy good reason that the operation did not re- 
move the cause of their tronhle, as was promised This applies not only 
to the nnmeions instances where, on account of an erroneous diagnosis, the 
assumed anatomical changes weie not present and no beneficial result 
could be expected, but also to those cases where anatomical alterations 
were actually found In many cases of the latter group the real causes of 
the gastric symi)toms aie chionic colitis, hepatitis, ciirhosis of the liver, 
and other organic diseases of diffeient abdominal organs which aie not 
touched at all by the opeiation In another group of cases organic changes 
of the appendix, etc , have less harmful influence upon the gastric func- 
tion than have constitutional derangements, faulty habits, or some other of 
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the etiological factois iiieiitioiied uDao Tlu'sc aEo loiiiani mu‘h.in<2,('(l 
hj the opeiation If, tor exaniple, the paticiil liapptai^ lo Ix' a iieuiolic 
and addicted to faulty liahits he amII lone hi.s gastric ailiiiciit ailci llic 
operation in the same manner as ho had it heteie 

The mci easing nnmbei of nnnecessaiy and niisncecssfnl ojiciaiions makes me 
dwell upon this point, and I considei it timelv t*! piotest ag.iiust a piotax'ding 
wliieh lias become quite common, that is, to lake it foi gianted that elitoiin gasliu* 
disordeis aie almost mvaiiahlv due to elnonic appendicitis, aalldikuhlei liouble, 
and the like, a conception based on faulty and insuthcieiit imln ations 

The presence of gastric ailments alone is not siilHcimit mdieatioii for 
operating on the appendix, the gall hladdei, ete Tlu'si' o])era(ions should 
only be peifoinied when the indication wariants llu‘ nnioval ol th(‘ dis- 
eased organ (appendix, etc) toi its own sake* Eui llu i iiioi c, nlicn in 
the latter group of eases gastric synpitoms form a ])romiucut pai( ol lh(‘ 
clinical picture, no positive pioiiiise should he gnim tlml tlu' opcialiou 
will also cure the disoideib o± the stomaeh It inav do so, hut it ]iist as 
often does not The last word about the \ahie of surgical tii'almciit ni llu' 
cases at issue will not he spoken by the surgeon, Imt h\ the medical mail 
who has to attend the patumt aftei th(‘ ojieialum Tliough vi‘ giaul 
that, in a certain group of cases, ehrome ajpamduot is ami choh'c\st il is arc 
the main causes of gastiic disturbances, this does not cn(illi‘ us to disre- 
gard everything else wdiieh we leeogni/e as disoideis ot the gasini* func- 
tion Wc get hettei and nioie lasting K'sults h\ following ])hysiological 
methods, by considering all etiological taetois, ami h\ diwising a hcal- 
ment which deals, as far as om kiiowdodge goes, with coiisiilut loiuil short- 
comings, systemic diseases, chronic intoxuaitions, oi wliateicr etiology tht‘ 
individual ease may present 

In basing a plan of treatment on our knowledge* of etiology wilh tli(‘ 
intention of removing, if possible, the eausos of gastne distinlianei's, \\(‘ 
must not overlook the condition of the stoimieh piojier This applies uol 
only to cases wheie the stomach is ])rimarilv discasinl, dm* to tauh\ habits, 
hnt also to secondaiy gastric disorder’s We cannot divide (he syslem into 
sections and attend only to one jiait if e\ei so impoitanl us an iMiologie.d 
factor We must take a hioader view and coiihider the mduidiial eas{> in 
all its aspects It is poor policy, for examiik', to ehiiiii tliat a muii a-llieuie 
should have treatment only for the derangement ot his ikunous -Nstem 
without taking any notice at all of his gastric s\m])toms Verv olten g.is- 
tric disturbances form a center of iviitatuni tm the lurwuis s\v(t.iu, am! 
their elimination greatly henetits the condition of the umwoiis s\-t(Ui 
Again, in incipient and advanced tuhorcnlosis, ])rop(r attrition and miri 
bestowed upon the fieiqnently present gastric disordiu’s will assist us in im- 
proving the nutrition of the patient, so esbcntial ni the treatment of tubm- 
culosis In heart cases with broken compensation tlie congestion of Inm 
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and stomacli often provokes severe attacks of persistent vomiting, resemk- 
ling conditions usually found in gastric iilcei When treated accoidingly 
by exclusive rectal feeding, not only the vomiting ceases, but the dimin- 
ished congestion of the up])ei abdomen in turn greatly facilitates and im- 
proves the heait action, as I have obseived in a number of eases So it is 
also with other types of secondary gastric disturbance We must always 
remember that gastric disorders infiuenee the condition of other organs and 
the whole system ]ust as much as vice versa JEsop^s fable of the belly 
and the members still holds true We must make full use of all informa- 
tion gained by gastric analysis and other means in trying to corieet dis- 
turbances of the gastric function by direct physical and medical treatment 
and by proper dieting Every improvement thus accomplished will in 
turn benefit the underlying canse which provokes the gastric disorder 

In emphasizing the necessity of direct treatment of gastric disturbances, I 
am fully awaie of the inesent tendency to belittle it, particularly on the part of 
suigeons, who, fui example, allow their i)atienls a liberal diet shortly after opera- 
tions peiformed foi the veiy pin pose of cuiing ga&tiic ailments This utter dis- 
regaid of the giave condition of the stomach, caused by the effects of narcosis 
and opeiatioii, is bound to do liaim even to a previously normal stomach, as is 
shown by the sufieieis who date the beginning of their stomach trouble to the 
time of an opeiation On the other hand, proper regard for the role which 
secondary gastric distiiibanees often play in the development of a vicious circle 
always proves a gieat help in the management of such eases 

The classification of gasliic diseases is m a transitional state at present 
Since we are dealing heie only with the ireatmeiit of gastric diseases no 
choice is loft but to follow the classification usually given in text-books 
As a rule, text-books euumeiate two groups of diseases, one group the 
classification of which is based on anatomical findings (gastritis, ulcer, car- 
cinoma, syphilis, etc ) , and another group which represents the different 
abnoimalities ot the gastric function (disorders of secietion, of motility, of 
sensibility, etc ) In most text-books the latter group is discussed under 
the heading of neuroses This is erioneous, for functional disturbance is 
not at all identical with neivous disturbance, as is so often claimed 
While, in a ccitam number of instances, disorders of gastric function are 
mainly due to a derangement of mneivation, yet in the majority of cases 
they are connected with organic clianges, and form merely symptoms of 
the very gastiic diseases mentioned with the first group 

We shall, nevertheless, adopt the plan of giving individnally the dif- 
feient vaiieties of distiiibed gastiic function They merit se|)arate dis- 
cussion, because, not only in neuroses, but also in organic diseases, dis- 
ordeis of the gastric function are the dominant feature of the clinical 
pictuie In both types of disease a well-arranged treatment should set 
out to coriect the disturbance of function, which is usually the cause of 
subjective siiffeimg and fiequently gives rise to the development of 
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anatomical alterations I tavoi ilic view of IToiiimetei, wlio iii.niil.mi'i lliat 
long contiiiiied liyjaosccielion eicntualli lcM<lh to st'toiKt.u \ gl.nidiil.ii 
pioliferation, a condition denioustiatcd in sntdi cases 

Our piescnt methods ol cxaiiiinatioii do not alwais ])e!iiiit ih to <!ia\v 
a sharp line between tiinctional di‘'Oidei'i, winch iiie ])i()\oked oid\ li\ 
derangements of the ncivoiis nicchaiiisni oi the stonnudi, and thosi* whu'h 
are associated with anatomical lesions The irealment })ro])ost>d in tlu‘ 
followang chapters on functional disoidcrs ap]dieh in the saiiu' iiiaiinei to 
neuroses and to organic diseases 

In discussing sepaiately individual features of distuihed aasliic 1 unc- 
tions it ought to ho understood that they aic oiteii met eomhined, tor 
example, gastric hjpeiacidity wnth gastric atony and g.mtne h\p('ia( tdil\ 
wnth hypcimotility The treatment must he aiiauged aieoidinuK \V(‘ 
should furtliei ahvays remenibei that iii treating lumfioual dnonlem we 
are doing only pait of the woik if we do not properl} attimd to llieir 
causes 

THE IRRITATIVE DISORDERS OF GASTRIC SECRETION 

Hyperacidity and IlYPERSECREnoN 
(Acid Dyspeima) 

For various reasons it is preferable to desciihe in a geneiid wa} tht‘ 
treatment of the different foiins of hyjieracidity and hypmst'eiei ion Idie\ 
are piovokedhy the same causes, the difleience in the elniieal piehiu' olteii 
being due to the individual leaetion of difteient iNpe-^ oi patients In 
many instances they ajipear in the same patient at ditleieiit jieinMh, the 
more sevcie distiiihance of hypeisc eretioii (‘ithin grudiiall} d(w eloping in 
a patient who foi a long time piescnted the milder loiiii (d ii\ pm aeidilN , 
or hypei seci etion oi'cniring in acute attacks m peojile who aie habit uall} 
subject to hyperacidity Fnitheiiiioi(‘, thoie is a maikt'd di llm’i'iiei^ in 
tolerating the various degrees of the disorder, in some ]nitimits mild hvpei- 
acidity creates such severe snifeiing as wo oh'^oiwe in others onl\ wluai 
the more advanced hpes of li} pci seen etion aie ]ireseiit We eien find id! 
the subjective syiiqitoms nsnalh ascrilied to by})eiaenlit\ in ea-(‘- with a 
moderate quantity of seciction of noimal acnlity Smdi p<ini ami di'^i-om- 
fort must be attiihiited to hypei sciisihilily, to lack ol iiimnis, or to both 
The indication for treatment dc])onds veiy much on such 1 actors W(‘ 
cannot rely entirely on the result of laboialor} tindings in dettn iimiing 
the extent and the duration of ticatment, hut must alwa}s take into 
account the degree of suh]eeti\e suffering, the state oi iiiifrition, and the 
condition of the nervous system 

The general ideas of tieatnient, how^ever, arc the same lor all the luri- 
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et]es of iriitative disoiclers of secretion In order to avoid unnecessary 
ie] 3 etilion they will be discussed under the beading of bypei acidity^, witb 
tbe undei standing tbat tbey obtain in tbe same manner in tbe other foims 
of acid dyspepsia As pointed out in tbe introduction^ the different clini- 
cal pictuics of irritatne disorders of secietion (hyperacidity, alimentary 
hyi)eiseci etion, continuous hypersecietion, etc ) are the outcome of various 
eonihinaiioiis of the secietory deiangemont with disturbances of motility 
and of sensibility We must always keep in mind that the disturbance 
of one function easily leads to the derangement of all the functions of 
the human stomach, and we shall therefore not go too far in differentiating 
the tieatment of the various forms which are usually enumeiated to-day 
Howevei, after the general discussion we shall take them up singly in 
order to deseiibe whatever special treatment is indicated in a given form 

Hyperacidity 

(Superacidity j Hypeichloihydna^ Hypei cliloi acidity) 

Hypei acidity is the most common form of dyspepsia If treatment is 
to be precise we must first clear up the cause of the disoider In a great 
numboi of patients the deiangement is due to an inboiii disposition, in 
others it is the effect of faulty habits, of chronic intoxications, etc , and 
111 a third group it is the result of reflex action caused by disturbances in 
othei organs 

Disposition. —The inborn disposition, the nature of which is still un- 
known, IS not directly amenable to treatment Such individuals should, 
however, he taught to avoid certain errors in diet and life which, in them, 
moie readily than in others, provoke the disorders of secretion Patients 
of that type aie usually of an excitable natuie, and since hyperacidity 
IS a disorder of an imtative character everything should be avoided which 
tends to iiiciease the iii liability of the system m general, and of the gas- 
tiic secietoiy oigan m paiticnlar The necessity of avoiding stimulation 
of the glandular secretion obtains in the same way in the cases of the 
second group who, without being predisposed, suffer from hyperacidity on 
account of faulty habits 

Overwork. — Rot a few of the latter group belong to the class of biain- 
woikeis who, due to the failure to seciiie reasonable recieation, either 
suffer constantly fiom acid dyspepsia or periodically have attacks after 
times of unusual and prolonged mental stiain and worry When such 
people give their systems a chance to lest and to lecovei they often get rid 
of their gastric tiouhle without special tieatment If, however, they con- 
tinue 111 their had habits and keep on hurrying at work and having un- 
reasonable hours of labor without getting a sufficient amount of sleep, we 
usually see them resort to stimulating their worn out nervous systems by 
the use of alcohol, coffee, tobacco, etc. 
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ATjuse of Stimulants — As far as v i.-, coik (m ncd fln^ moans 

adding insult to m]iiry, Fccause all the hul)staiioLs naniod siimulaU’ not 
only tlie whole neivous system, hut also gasfiu' sooiohnn 1)\ imu easing 
the iriitahility both of the secietoiy iieiNOs and <d llie alandulat a])|)aia1iis 
itself Such IS the effect of eoflee, of alcohol in its diihaamt loinis, and 
T think not less pronounced of tobacco 

Hyperaciditas Nicotinica. — The abuse of tobacco may he* tlu> only 
cause of gastric hyperacidity I have ficqueiilly ohsened that such pa- 
tients continue sutfeimg until they stop smoking Ev]>(‘i imeids iii Bic 
kel’s Institute (Skaller, 118) showed that tohaeeo solution In ])()dermH*anY 
injected caused gastric hypersecretion in dogs, piohahly In the diu'ct ac- 
tion of the nicotin on the secretoiy organ of the stomac'h. In men Inper- 
aciditas nicotinica is one of the earU symptoms ot lucotin ])ononiiig and 
may cause continuous complaints, or come on in paio\\smal crisi's, sonu*- 
times of very violent character One ot my patients who eu]oM>d p(*i feet 
health duimg the rest oi the }ci\v usual] v lia<l each spinig .ui athud^ ot* 
hyperaciditas and hypersecretio incolinuM ot such a so\en’ l\|)o thiil hy 
sutfeimg and dieting he genera] 1\ lost as imicli as lio lbs m a tow weeks, 
and several times was under ttie snh])ieion of deM'lojnng a inaliginnd 
growth htotlimg short of complete ahs{nu>nce tiom lobu<*(*o ladnwi'd lum 

I believe that the haimful lutluonce of toli.icco on gashic sncaciion is not 
sufficiently lecogiiized Laiidei Bumtoii (25) siuwved that it is nioo' ])iononnc('d 
when tobacco is used on an empty stomacli In cases wlicu* model ali* smoking is 
peimissible the habit should not be indulged m ivlien the sionuuh is einplv Not 
a few of these patients, howe\ei, have to make np then mmtls to .slop using to- 
bacco altogethei, eithei iempoiaiily oi peimanentlY Since such pionmmeed dis- 
turbances of gastiic secietion may oeeui in otlieiwise healtli\ imliMtluats, il is 
obvious that tobacco may do a gieat deal oL* haiin in ]mlients vitli an imtable 
system, weakened by overwork and mental sliain, esiieeialh m the laigt* gioup of 
high strimg and excitable neuiasthenies, who aie eonslilutionallv moie snseejitible 
to the toxic effects of tobacco 

The same consideration holds true for the dtdetonons effecds of the 
other stimulants, coffee and alcohol. Either of tin* tw'o is freipu'iitly tin* 
only cause of the gastric hyperacidity and nothing will avail hut the 
diminution of the harmful stimulant blot infiequently \\v liavi* to for- 
bid all these stimulants, sometimes, however, wm may allows a model ate 
use of the one which seems least harmful We must remeiidx'i that in- 
dividuals vary greatly in their toleiation of the different stimulants 

Errors in Diet. — hTot less imimriant than the abuse of stiiiinhnit'. are 
errors in diet as etiological factors Habitual overfeeding jdays a gieat 
role in the development of liypei acidity, especially long-coiitimied (^xco'^s 
of protein food, not only in the form of meat, but also of bread Peojile 
who habitually take large meals, particulaily of food which indu(*e^ an 
abundant flow of gastric juice, gradually educate then sloiiiacb.s to pro- 
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duce regularly at each meal gieat quantities of acid secretion Over- 
indulgence in iieh meals leads in the same individuals often to gout or 
the uric acid diathesis Here gastric hyperacidity is part of a well-de- 
fined disturbance of iiutiition, and, without determining whether the gas- 
tric disoidei IS of independent chaiactei or only a symptom of the general 
metabolic dei angement, it is essential that a diet should be arranged with 
a view to improving both conditions Both conditions lequire the reduc- 
tion in quantity of food, pailieiilarly of all food articles rich in piotem 
and purm bodies Some features, however, make it necessaiy to regulate 
the diet principally with i eg aid to the condition of the stomach. The 
diet which wo shall lalei discuss as most suited for hyperacidity will 
always prove beneficial in combating the metabolic disorders, not, how- 
ever, vice veisa, ioi* example, acid fruits, highly recommended in 
the tieatmeiit of the unc acid diathesis, aie often poorly tolerated by 
patients sufteiiug fioin gastiie liypei acidity and must tberefoie be elimi- 
nated 

Acids — Overindulgenee m acid fruits, acid drinks (lemonade, sour 
wines, etc ) is one ol the causes of hyperacidity Some stomachs are very 
sensitive to the effects of acids They become moie sensitive when the 
irritation causes an inci eased flow of piice, thereby adding the irritating 
effect of its own acid sceietioii Here in this countiy indulgence in acid 
flints IS the nioie common cause Veiy often Ave ohseive attacks of hyper- 
acidity develop after fresh fruits have been in season When eaten ripe 
and sweet, finils are generally Avell toleiated, but most of our fitiit is 
shipped in an unripe, acid condition The different acids act differently, 
those present iii stiaAvberiies, which, when nnripe greatly nutate the gas- 
tric mucosa, seem particiilaily haimful But there is a wide individual 
vaiiation in tolerating the different organic acids Certain people, for 
example, aio more susceptible to the iiritating effect of the mallic and 
gallic acids m apples, avIiiIg others have discomfort after pai taking freely 
of gi ape flint Experiences of that kind ought to induce people fo avoid 
whatevei fruit they have found apt to provoke hypei acidity The same 
advice shoidd he given in regaid to acid drinks (lemonade, sour wine, 
etc ) wheuevei they piove liable to create acid dyspepsia I have to men- 
tion heie the noiv fashionable soured milk and buttermilk Foi many 
people the lactic acid of these beverages is less nutating than any other 
acid and may be taken ivith impunity for long periods Hot everybody, 
howevei, toleiates lactic acid so well I have seen numerous patients 
wuth a tendency to hyperacidity suffer greatly after an attempt to become 
accustomed to the use of somed milk The indiscriminate prescribing of 
souied milk as a panacea for all digestive disorders often does harm m 
more than one Avay 

CoNDiAiENTS AND Spices — Another common cause of hyperacidity is 
found in the habit of taking too manji condiments and spices, common 
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salt as well as pepper, paprica, mnstaid, lioiscradisli, sliarp sauce-., etc, 
all of which act as exciting agents of seeietion 

Iced DEmKs — ^We should turther meiilioii heie llu' inilaliiii* clTcc't 
of ice-cold drinks of every description Ice watei acts as a stiiimlant to 
secretion, particulail^/ highly carbonated wateis, which, wluni taten 
cold, liberate great quantities of CO. aflci leaching flu* .stomach ''Flu* 
stiimilatmg effect ol GOo makes champagne a provoker <d ga-.liic hy- 
peracidity with many people, while others toleiatc well the (Hlj. ui the* 
finer form in which it emanates tioin chainpaaiie As a ruU*, 
champagne is just as apt to cause h}pei acidity as any other al(*oholic 
drink 

Impereect AlABTiOATioisr AND Co vKSE EooDs — -III iiuniv iiistance.s 
the development of hyperacidity can he tiaced to flic inipcit(*c| mastica- 
tion and bolting of food, especially of raw% co.usc lood, iiisutlii'iciitly 
cooked, hard vegetables, etc The effect ot iiisutHc*icntl^y jircpau'd and 
pooily masticated food on the stomach is diffcK’iit accoidiiiu to the |<‘u- 
dencies m the individual case. To the stomach is given flic task ol 
dividing up the food before it is delivered to the iiiicstiiu* tor thial digt‘s- 
tion Thus in every instance wo find it the s])ccilic function ol ga-tiic 
secretion to dissolve the franicwnrk, theichv cHoctiiin a I'licmical division 
of the food into its constituent elements The ((umuniuliou n i Ih-cii'd 
by the chemical decomposition lollo-vving the digc'sfiv^' a(*tion oi tlu* ua-tiic 
secietion Thus the gastric secretion m acting u]H)n luc'ut dm-nlvcs j)iiu- 
cipally the fibrous tissue surrounding and lioldiiig toR(*thcr tlu* miisch* 
fibers and fat, yvhich, after the solution of tliH lihious tm^iie, tall <ipai’t 
Acting upon bread the gastiic secrdioii dissolves gluti'ii, thus libci.itiug 
the staich globules (ainylorrexis — Rtraiiss) Ad. Scbmull i 1 1 ‘» ) has 
lately demonstrated that hydiochloiic acid acting upon v (‘ii(*fahlc'. dm- 
solves the binding substanees (pektin, hemiccllulose) , whn'h lorm a li.um* 
around the individual v’-egetable cells 

Schmidt’s investigations dispose of the prevailing O]union that cellu- 
lose and like substances are digested only in the inlestim's hv tlu* at itoii 
of bacteria He states that hydrochloric acid in dilutiul holuluun (a-, 
found m gastiic secietion) dissolves to a ceilam degret* tlu* middle layc-m 
between the vegetable cells, which consist of pektin .sulistaiicc's, ]uun(*(‘llu“ 
lose, or young cellulose When afterwards put in weak alkalnu* solution, 
(similar to those in the intestines) th,e middle layers dissolve (*om|iIel(*lv 
The solution does not take place with the leversed oid(*i of puftiiia tlu* 
vegetables fiist m an alkaline solution and then in an hv drocliloiu* acid 
solution This shows the impoitaiice of the action of gastric* secietmu ou 
vegetables, which leads to their ehemieal division in the .stomach iiilo 
smaller particles and finally into single cells The digestive vdvei ot 
gastric secretion on vegetahics is of the same oidei as on meat and on 
bread, in dissolving and removing the enveloping tisbiie^ the eoiislitueiit 
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elements are freed and made accessible to the action of the diffeient in- 
testinal and pancreatic secretions 

AVe shall see latci on that, when atony is associated with siihacidity, 
coarse food failing to undergo chemical division may prove heavy ballast, 
which, by stagnating and fermenting, is apt to increase the motor as well 
as the secretory enfeeblement of the stomach With an iriitahle stomach, 
however, the piesence of coaise food invokes an abundant flow of gastric 
secietion to effect comminution of the food This is as prononnced with 
vegetable as with animal food, and that is probably one of the reasons why 
so many vegetal lans suffer fiom hyperacidity, although they abstain en- 
tirely from eating meat and other animal foods The great quantities 
of vegetable food which are usually taken, particularly when ingested 
raw, necessitate a veiy copious flow of gastric secietion Another reason 
is that certain foods of the vegetable kingdom contain plenty of purin 
bodies and exti actives, which, if not lemoved by cooking, act as exciting 
agents of gastric secretion — an interesting illustration of the fallacy of 
strict vegetal lanism, which is recommended as a panacea for all digestive 
derangements 

Bread — In connection with vegetarianism, I wish to point out the great fre- 
quency of ovei indulgence in bread as a causative factor of hypei acidity, a point 
not sufficiently niideistood by the piofession Tins is not the place to consider the 
lelationsliip of staieli digestion and gastiic secietion It may be noted in pass- 
ing, liowevei, that among the victims of liypeiaeidity aie many whose only eiror 
in diet IS a too libeial allowance of biead, breadstuffs of some kind consbtuting 
the piineipal staple in then diet Biead should not be classed entiiely with the 
fannaceons foods, because it not only contains staieh, hut also a gieat deal of 
glufen, which lepiesents the ftame of the biead and is an albuminous substance 
Like the fibious tissue of meat, the gluten is dissohed by the gastne juice in order 
to divide lip the biead When gieat quantities of biead and thus of gluten are 
ingested thev call foi an increased gastric secretion in the same manner as do 
gieat quantities of meat 

That indulgence in bread proves so harmful m people with a tendency 
to hyperacidity finds an explanation when we consider that hyperacidity 
once developed greatly interferes with the digestion of starches by in- 
hibiting too soon the action of saliva Undigested starch is apt to stagnate 
in the stomach and act as a constant irritant to the gastric glands In 
the most advanced forms of seeietory disorder, that is, continuous hyper- 
secietion oi gastrosuccoirhea, we often find in the stagnating fluid of the 
fasting stomach as the only remnant of previously taken food starch 
globules — cleai evidence that starch, although liberated into small gran- 
ules, stays in the stomach when not sufficiently changed by digestion, and 
irritates the seeietory organ Such observations support the popular view 
that what is geneially termed hread-dyspepsia is one of the frequent causes 
of an acid stomach. The same class of patients are generally fond of 
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desserts, rich pastries, etc We shall ha^c occasion to <1i«(miss liow imuli 
discomfort the latter cieate m people with a tcndciicv 1o liv ])oi acnlity 
In dealing with patients afflicted with hyiioiacidily it should always 
be our first task to eleai up whatever cause is icsponsdile for the dis- 
turbance and eliminate it if possible As iiieutioii(><l lad'oie, llic' iiib(»rii 
disposition IS beyond the loach of our tieatmeiit, nor does tlic stiHgi;l(> of 
life permit everybody to aiiangc liis afiaiis m siidi a vav that lu‘ run 
avoid mental strain and worry But it is witliin tlu‘ control ot many to 
abstain from the use of stmmlants and iioiii coniniittiiig ei rors m dirt 
This should he particularly enforced when the distinbanrc' ronies on 
periodically, for example, aftei miusiial excitement, at the tmu' ol men- 
struation, etc In these cases careful dieting dm mg siudi a sjKdl will 
greatly alleviate or cut short the sulfeimg When secietory disorders .ue 
of a chronic nature most siifierers from liy])eraciditv <irc‘ iimcli bet tin* oil 
if they stop altogether the use of the stmmhmt or Ibe sjuvilir tnod ^\lllrll 
they have found to act as the exciting agent ot secretion in then iiidiv idual 
cases. Hoi a few are so constituted that they haie to sail chuir ot all the 
stimulants and all the errors in diet which noie eiumu'iMted before If 
these patients wish to be free of diseointoit lliev have to udlnu'e pei- 
manently to a diet which others have to follow onl\ wlicui tlu> sidhumg 
caused hy hyperacidity becomes very annoying Eor Imw long a ])erio(i 
the diet should he continued in the latter cas(‘s and how strictlv, has to be 
decided for each patient individually 

Diet. — Before describing dietolie rules for ll^p(‘rael{llt^ I wish to make 
a few remarks which obtain equally in disturbances ol otlu'r (diaiactei 
In prescribing a diet the physician ought to consuh'v the mdu idiial p(»- 
Guliarities of Ins patients, which vary greatly aceoidmg to flu* ju'r^oiuil 
equation. Especially in this country, wheie wu^ uusd ]U'opl(‘ of diilorcuit 
races and of various nationalities, brought uji under all suits ot coiiditions, 
do different habits and modes of living account for many ])eculiai leu- 
tiires of the individual in tolerating certain foods and certain \\u\s of 
preparing them. 

I have never found it a good plan to hand to the patient a punted diet slip 
which contains the names of a numbei of aitielcs of fond, some of which luav be 
unknown to the patient I piefei to give geneial lules in u^aaid to diefina-, 
arranged according to the lesult of the exammaiioii Then I lune the patient 
give me a list of the different articles of food whicdi he is ac'cnstomed to li\(‘ on 
and instruct him what he ought to avoid and in what way the ai tides pennitted 
are best prepared Proceeding in this way the paiieiit may on the whole con- 
tinue eating what he is accustomed to, avoiding only the hainiful elements If we 
have the opportunity of following up a ease this method makt's it a goo<I deal 
easier to find out what really agrees mtli the patient and what disagiees with him 
It takes more time and effort to preseiibe a diet in tliib fasliion, hut it yields bet- 
ter results Puitheimore we thus avoid leeonimeiuhng food whn h vei\ often is 
contrary to the habits of the patient and still inoie often not to Ins liking 
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In arranging a diet and the treatment of hyperacidity in general we 
have to considei two indications, fitst, to prevent as jai as possible the 
excess 0/ gasbic seciehorij amd, secondly, to alleviate the suffeimg caused 
by the supeifluous acid, whenevet it appeals Both indications are 
equally important and closely interrelated and we shall see that it is 
best always to considei them both at the same time When we con- 
sult text-books for general diet rules 111 hyjiei acidity we aie liable to 
find diiectly opposite views m legaid to certain foods which aie for- 
bidden by the one and allowed by the othei One gioiip of authors 
recommends a diet consisting chiefly of carhohydi ates, while another ad- 
vises principally food iieli in albumins That such contiaiy views can be 
held has its explanation in the fact that the respective authors adhere too 
strictly to one or the other of the two ideas which are generally followed 
in laying out a diet for hyperacidity, and, furthei, that m doing so a 
faulty interpretation is given of the eftect of the two types of food on the 
gastric function iindei pathological conditions The one idea has as its 
basis the indication for neutralizing the free hycliochloiic acid, which is 
responsible for all the suffeiing, a task which some physicians thinlc best 
fulfilled by giving meats, eggs, cheese, and similar food with a gieat 
capacity for binding acid secretion The othei idea aims at preventing 
hyperacidity, and to accomplish this ob3ect selects food which demands 
litlle secretion Thus, its advocates favoi a diet of carbohydrates, because 
the digestion of carbohydrates is known to lequire less gastric secretion 
than that of proteins On geneial principles theie seems to be no doubt 
but that the latter indication of preventing nici eased secretion is the 
more impoitant and more rational If we tiy, however, to arrange a diet 
accoi diiigly we soon find out that it wall not do at all to base the selection 
of food merely on the results of animal expeiimentation While it is an 
cxpeiimentally well established fact that the digestion of carbohydrates 
calls foi less gastric secietion we must leinembei that there is a great dif- 
feience between a dog and a patient suffering from hyperacidity Hyper- 
acidity is a pathological condition, the irritative character of which mani- 
fests itself often in the pi of use secretion which follows the ingestion of 
any and every kind of food When m such cases starchy foods are taken 
into a stomach which already contains acid fluid 01 which quickly answers 
the ingestion with a profuse secretion the ptyalin action of the saliva is 
stopped very soon The ingested starch is liable to stay in the stomach, 
and since it does not combine with hydrochloric acid, free hydrochloric 
acid appears at an eaily period of the digestive act That, however, is 
the crucial point of the whole question, because not only does the appear- 
ance of free hydrochloric acid provoke discomfort m such cases, but even- 
tually it also interferes with the evacuation of the stomach Eree hydro- 
chloric acid reaching the duodenum causes closing of the pylorus until the 
acid IS neutialized by the alkaline secretions in the duodenum. When the 
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stomach contents consist 2 )iincij)atl> ot staiclio^ and oi ''('<*1 (‘I loiw 

this happens vciy soon and otten, because e\ei\ dosuia, ot the ]>\lonw 
means a delay in the evacnatioii ol the stomach, diniiii; winch lime (hi' 
amonnt o± gastiic secittioii is iiirthei iiicieased E\(mlnall\ when the 
constant iiiitatioii ol the dnodennm leads to ]nloi<)s[)a^ni llie sl.ianat in«> 
acid seciction ma}" cieate all the annoying sMiiptoins which wc ate aci iis- 
toiiied to connect with hypcisecictioii and gastiosnccori liea ddim m what 
we actually obseiie when we examine the stoiiiacli conti'iits ot palicnl^ 
with pronounced h’^peracidiD altei tbey lia\e taken ineaK (‘onsminig 
chiefly of starch} foods, ye And a gieat deal of ])ooilv dme^lml sl.uch 
and a highly acid fluid In the yell laioyn cases of gastiosiicc'oi i lusi llu' 
stagnating acid fluid of the fasting stomach lie(pien{l\ contaiiKMl sjarch 
globules, often as the only lenmant of ]ne\iouslv taken tood Idie coi- 
lectness of this statement can he ■scrifled It} an\ one who will evaiuuu' 
such fluids niicioscopieally Thus y^’c see that the kind (d looil ylncli 
theoretically seems the most appiopiiatc not only does not ptexcMil in- 
crease of secietioii, hut actual]} ]u*uvokes il, thereby ('K'uting all llu’ 
symptoms which we set out to avoid 

Piotein food, on the olhei hand, by binding acid secuhion posi pones 
the appearance ol fiec liydroehlorie acid This means nioi(> than nu'iel\ 
postponing the snlpeetive snlleimg hronght on h} Ihe iiet^ .u id The 
acid which combines with the jirolein ciT'cts its digeslnm, s<t (ai gii'-tiic 
digestion is concerned, and theieb\ tacilitates its egu'ss trom Ihe '^lom.l(dl 
during the jieriod pieccding the ap])eaiance of Irt'e h\dioehloiic acid 
The smallei the leinaining part yheii ficu' acid iiiuis up, the shoiter will 
be the duration of the secietoiy activity, which tlu^ digestion (d the re- 
maining pait still reqnnes This slioys that the sehadion oi iood winch 
has a gicat capacity ot binding acids may at the sunu' Imu' sat mi} the 
second indication of jirmenting snpeiflnoiis seen et ion In illnsfiating tlu' 
effect of these two t}pes of food wo again mod yulh th(» pioblcni pmuiml 
out on seVGial occasions, i e, that it is faulty to consnlei iiieH'U oih‘ part, 
of the gastiic function The knowledge of the action of a ceitain loot! on 
secietioii (in animals and healthy indnidnals) is without value il \\v 
fail to lecognize the effect it has on the evacuation of the stomach, par- 
ticularly iindei pathological conditions A good deal fiirtlnu is to lx* s.nd 
against the tendency to restiict the diet too much to one kind ot foo<l, be it 
carbohydiates or piotem Aside fioin the experience that most ])alients 
cannot be persuaded to adheie foi a long jieiiod to a oik'-skIcm! th(‘1, c..n- 
sirleration of the state of nutrition geiieially foilnds it 11 \\v (‘xci^pt 
special periods, dnniig yhich we shall see that a gieatly restricti'd diet is 
in place, we find that siiffeieis from h}peiacidity aie as a rule In'tlci off 
with a mixed diet, provided the constituents of the diet uie piopiuly 
selected and properly piepared 

In contemplating a mixed diet we have to considei more than mei ely 
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wliethei a certain food belongs to the caibohydrate or protein class As 
a matter of fact not a few of tbe ordinary articles of food contain both 
carbobydiates and proteins as already pointed ont for biead But it is of 
importance to know bow laige is the percentage of staiclies in a given 
food, bow laige in a meal composed of different foods, and bow large tbe 
total amount taken with all tbe meals of a day Guided by tbe considera- 
tions given above we prefer to have a preponderance of albuminous food 
Yet we shall see that a certain percentage of starches, given at tbe right 
time and in the right order, is often tolerated in hyperacidity While it 
IS perfectly true, on the other band, that with an individual meal meat 
causes little discomfoit in cases of hyperacidity, it is not advisable to keep 
patients on a strict meat diet When meat forms the bulk of the meals 
it necessarily reqiiiies a great total amount of secretion, and when such 
a diet IS koxit up foi long periods the constant taxing of the secietory 
oigan IS bound to lead to hypersecietion Much depends, therefore, on the 
piopei combination of different food types For most foods much de- 
pends on the method of pieparation By certain preparations food can 
be changed chemically and physically to such an extent that while in- 
ducing less secietion it neveitheless exhibits an undimmished capacity 
foi combining with acids When meat is boiled instead of bi oiled it 
loses the extractives, which act as exciting agents for secretion, but retains 
the same capacity foi binding gastric ]uice Again, when it is given 
minced it taxes the activity of the stomach consideiably less than when 
swallowed in bigger morsels, because it requires less secretion for division 
and, being alicady finely divided, it leaves the stomach quicker In dis- 
cussing the individual articles of food we shall have occasion to show that 
these and similai considei ations are the most essential in arranging a 
diet list Foi leasons mentioned before we shall abstain from giving com- 
plete diet lists \Ye prefer to discuss individually the piincipal articles 
of food, considering how much they provoke gastiic secietion, how much 
capacity they have for binding secretion, in wdiat way they can be pre- 
paied wutliout destioying their acid-bindmg capacity so that they leave 
the stomach quickly An ideal diet for hyperacidity should be composed 
of such food, piepared in such a w^ay that it calls for the smallest possible 
amount of secietion, that at the same time it is apt to bind all the acid 
secieted, and that it furthei leaves the stomach in the shortest possible 
time, iheieby i educing the period of secretion Often it is a difS.eult 
task to presciibe such a diet, yet it should be the goal 

Milk — The food which best answers these requirements is milk The 
principal advantage of milk is its freedom from extractives, which ac- 
counts partly for the fact demonstrated by Pawdow (99), that of the dif- 
ferent forms of proteid food milk induces the smallest amount of secre- 
tion, and at the same time fixes the greatest quantity of fiee hydrochloric 
acid, and when given in small or moderate quantities at a time quickly 
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leaves tlie stomach Foi all these leasoiis milh is tlu' most siutahh' tood 
during acute attacks of the secietoiy disoidei, cspeciallv when tlu'\ aie 
of severe character In such cases it should constitute tlu' sla]>le diet 
and should be admmisteied in such a loiin as will pro\e agu'cablo and 
beneficial to the patient Patientb snftering tiom h\ piancidil^ (dtcii 
claim that they tolerate nnlk poorlv Not intre<pu>ntl;V tlu* diseomibit 
IS caused hy eriors in adininistciiiig the milk It is true that soni(‘ pa- 
tients are icgularly upset hy milk, iiu mattei in wdiat toiiii il h given 
Yet most deii’ve the greativst eonitorl from a uiilk diet when it is giviai in 
the proper w'ay It is ahva;vs pieliu’ahle to give it b,\ ilsell, wdlioul (*oiu- 
bining it with othei food, ])aili('ulaily without In cad, which in often 
erroneously added When it is the only tood il should be given in (|uan- 
tities of G to 8 to 10 oniietvs eveiv '"2 oi 0 hours \V<‘ luivi' to iind out 
whether it is best toleiated wdieii taken law' or boiled, as wdioh' milk wnth 
the cream or as skimmed milk Some patients staiul it luMlcu’ when it is 
diluted with one-thud to one-halt vichy water, while othcis have to adil 
lime watei or other alkalies (sodium oi imigneMiim prepaiatious ) to pre- 
vent its rapid coagulation in the stomaeli Tims is ])articnlarlv so wluai 
the stomach contains stagnating aeid In such ease', it ma> lie iu‘eess.ivy 
to first remove the acid thud hy lavugi*, the drinking oi alkaliiu^ vvalms, 
etc, before the milk is ingested It idain milk disagrcs's ])eploiu/(Ml or 
malted milk may be tried, sometimes ti'rmented milk (koumys',, niat- 
zoon, etc ) is taken well, although these ]ne])aiations are ]us1 as liable to 
increase the discomfort wdien containing mneh acid oi much gas, both ot 
which excite secretion This is still nioie freipieiitly so with hnttenuilk 
and soured milk on account of their pionouiieed aeid eondition, vvlierofoii* 
it IS safer to exclude them from the diet list Of othei milk ])ie]>aiations 
we name as usually well toleiated eieain, junket, pot checsi*, and ciaaun 
cheese if taken in moderate quantities 

I have frequently given with veiy good lesults eieain diluted with a tluul to 
a half Vichy watei, instead of milk, when the lattoi caused disc oml oil This is 
somewhat in eontiadiction to the usual leeoumiendalion, wdueh lavs stu-ss <m the 
high percentage of fat which puie cieaiu eontams 

Fat — ^We may right heie deal with the action of fal, which merits 
separate discussion Animal and vegetable fat in the f tn in of euMin, but- 
ter, oil, and meat fats are highly recommended m h) jieuieuhtv , because 
animal experimentation has demonstrated that fats hy refic'x action trcnii 
the duodenum reduce gastiic sccietion As wuth starchy foods, however, 
the result of animal experimentation cannot he used without ])ropt‘il\ c'oii- 
sidering pathological conditions Ydien a tendency exists to delavecl 
evacuation of the stomach, fat given in large quantities walli a full meal 
is liable to stagnate with the rest of the food, usually collecting on the 
surface of the chyme The stagnating fat eventually uiideigoea butyric 
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fermentation and the lesnlting fatty acids act as a very annoying irri- 
tant, causing pam and further secretion This is particulaily so with 
cooked fats, butter sauce, etc , which contain fatty acids before reaching 
the stomach We have further to consider the regurgitation of the duo 
denal contents which, according to Boldiieffs investigations (21), often 
follows the ingestion of oil and fats into the stomach While the alkaline 
intestinal contents may to a certain degree neutralize the acid stomach 
contents the action of the pancreatic juice on the fat leads to the formation 
of fatty acids, which, when produced in large quantities, may give rise 
to severe distuibances In not a small percentage of hyperacidity cases 
fat thus distinctly increases the suffering and aggravates the whole con- 
dition, which shows that the indiscriminate recommendation of large 
quantities of diffeient fats for all cases of hyperacidity is unwarranted 
Still, uijdei ceitain conditions, fat proves very helpful Much depends, 
however, on the kind of fat and on the nay it is given When given (best 
in the form of oil) befoie meals it leadily spreads over the mneons mem- 
hiaiic and hy sticking to it prevents the intimate contact of the nwitant 
acid bcciction with the mucous nieiiibiane This is particularly valuable 
in gastiie hypereblliesia and in cases in which the lack of mucus allows 
a very close contact of gastric secretion and mucous memhiane, a patho- 
logical condition desenbed hy the wiitei as amyxoiihea (or better, amyxia 
gastiica, dO) In these cases m which the lack of mucus often causes 
hyiiei acidity symptoms even with a iioinial amount of acidity, the oil 
fniinshcs an artificial coveimg to the mucous memhiane and thereby acts 
beneficially Aside from the oil given in this fashion, cream and fresh 
bid ter may be taken fieely, and in cases without motoi complications 
lierhaps tend somewhat to lessen the secretion of gastric juice One must, 
however, avoid giving too much fat, as laige quantities of oil, butter, 
or Cl earn soon become repulsive to most people Butter and cream can 
easily be taken vuth othei kinds of food But it is always better to give 
butter uncooked, even v hen it is added to fish, vegetables, eggs, etc , in- 
stead of boiling it Cl earn may also be advantageously given between 
meals in place of milk, eithei pure or mixed with vichy water Other 
animal fats should he avoided, foi example, fried bacon, which, especially 
when salty, is apt to give use to acidity All fried foods are piohihited 
It is sometimes claimed that mutton fat agrees with hyperacidity pa- 
tients This IS coriect for a small jiereentage of patients, and it should 
be tiled caiefully at first As a rule it is better to remove the fat 

Eggs — The fat of the egg yolk is well borne, as is the whole egg. 
Next to milk, eggs should foim the staple element of diet and should 
he added after a period of straight milk dieting The white of the egg is 
an albuminous substance which hinds a good deal of acid without pro- 
voking much secretion In cases of great gastric irritability egg-albn- 
min is often retained where even milk is not tolerated It may he given 
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in tlie form of albimini watei oi tlie white pint ot a laulcd ( i- l:, iiuu he 
taken sepaiately Whether soft boiled oi haid hoik'd depends on llu' 
individual toleiance In some cases it goes best when (In* eim is Ixnled 
for a long period, so that it is haid enough to he giound i ‘!o a line ptwv- 
der Aside fiom tlnse conditions oi great iriitalnlil \ , eags nniN lu' l.ikt'n 
in difPeieiil forms, law, boiled, poached, ivith meals and Ix'twec n nu'cds 
Plypei acidity patients having a mixed diet olten rtH|nii(' some' lood 1 k‘- 
tween the piincipal meals when annoyed at such limes 1>\ tin' acid chvnu' 
The acid-binding capacity of eggs makes them an a])])u»pi late food, wdiicli 
may he taken with or instead of milk Eggs can iiutlu'i he used loi pie- 
paling desseits (cnstaids, sonhiees, cte ) 

Of other foods iieh in piotem we have to consuler Iho^e ot tlie animal 
and of the vegetable kingdom 

Meats — In selecting meat, fish, ponltiy, proicKmce should la* guen 
to lean kinds over the lai and oiE foiins Poik, c(‘iiaiii kinds ol lowl 
(duck, goose, etc), oil) forms of iish (salmon, inai'koK'l, hliielish, ('cl, 
pompano, shad, etc), aie nsnally classed as lu'avv looil, hei'anst* thi' Ihor- 
oiigh infiltration of the meat with fat ]ne\(‘nts the accc'^s ol gash u* seert^- 
tion, causing delay of the digestion of tlu' meat ami tliereh\ (d its egn'ss 
fiom the stomach The iichci in fat the longer tlie sojoiiin oi tli(' food 
in the stomach, ■which piolong'^.lhe period of sec'ielion As ht'louging w ith 
the fat types, I mention beef tongue, tripe, and brains 

Of the lean ones beef is the least lavoiahle on ai'connt of its gicaf 
amount of extractives The exliactivcs are an excellc'iit stininhiiit for 
gastiic secretion, winch is the reason that meat broth is giv(*n with ud\an- 
tage when gastiic seeietion is sluggish In hy|)eracidit\ , howcvi'r, nu'al 
broth, meat extracts, heef-tea, bouillon, cte, should h(‘ forbidden Foi 
the same reason the coating of a loast, which is nsnally vei \ rii*li in ex- 
tractives and salts, should he avoided On the other liand, all nH>,i(, fish, 
and poultiy which are boiled lose then ('xtiactivi's wliile still lelaniiiig tlu' 
same amount of alhnmen and its acid-hmding capacity Wv can still 
further reduce the amount of secretion necess.nv to digc'st a c(‘il.iin 
amount of fish or meat if, after boiling it, we lia\e li iniiieed and juirei'd 
so that by hastening its passage through the sloniach wi' shoilen the 
period of secretion In cases where meat or fish is tiied after a pi'riod 
of diet restiicted to milk and eggs, it should at first alw.i\^ la* giw'ii 
boiled, finely minced, and then rubbed through a sieve Patleul'^ who aie 
less restricted should always select the lean types, pieferahl\ heileil, de- 
prived of skins and other coarse jiarts 'which require more digest ne ac- 
tivity of die stomach than the tender meat parts 

Of lean meats I name beef (best taken m moderate (pianlitu's and not 
too often), lamb (young), mutton, chicken, tnikey, ca])on (tin* white 
meat preferable to the daik meat), squab, paitiidge, and giiniea-hen 
Veal IS allowed only when imlk-fed and tender In this count ly it is 
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usually too coaise and tougli and is better omitted The lean fish are cod, 
halibut, haddock, stuped bass, brook trout, red snappei, perch, smelt, 
whiting, etc In connection with this class of food I should mention as 
allowed the soft pait of oysteis, caviar (if mild and not too salty) Lob- 
ster and ciabs, although binding a gieat deal of acid, have too coarse a 
fiber and thus requiie too much seeietion Other forms allowed are 
sweetbreads and tender calTs liver Kidneys aie too hard and tough 
Very recominendable is gelatin, the “albumin sparer,” which, if not 
made too rich fiom added ingredients, calls for little secretion while 
fixing a good deal of hydrochloric acid It can be used for making 
desserts, ]ellies, which may be flavored with some fruit ]uice if necessary 
Vegetables — In selecting and preparing vegetables we are guided 
by the principles bi ought forward in discussing animal food Vegetables 
which are iich m pioteins have the advantage of binding a great deal of 
acid, ]uolonging thus the amylolytie period of digestion, and thereby 
furtheiing the digestion of their carbohydiate constituents Particularly 
iich in pioteins aie the so-called legumiiis, peas, beans, lentils, but they 
must be given in the foim of well-cooked purees Theie are in the mar' 
ket fine fiouis made of the diied legiimms (for example, Knoir’s Elour), 
which make up fine piiiees, oi, when somewhat moie diluted with water, 
can be taken in the form of thick soups In cases with pronounced irri- 
tability (as 111 gastrosiiccoiiliea, gastiic ulcei, etc ), which reqiiiie a pro- 
longed peiiod of restricted diet, I am in favor of adding to milk and eggs 
such purees or soups made of leguminous flours Puiee is the best form 
of piepaiaiion for all kinds of vegetables It is poor advice to advocate 
long-continued mastieatioii instead, because mastication leflexly provokes 
gastiic secretion When, however, vegetables aie taken finely piepared, 
mashed or stiained, they quickly take up a great deal of secretion and 
leave the stomach in short older If necessary almost all vegetables can 
be ])ureed, spinach, gieen peas, cairots, lettuce, beet tops, beets, squash, 
lima beans, oyster plant, Jerusalem aitichokes, chestnuts, etc With a 
less stiict diet some vegetables are much preferred when offered m nat- 
iiial foim, but they should always be made very soft by thorough boiling, 
aspaiagus, top of cauliflower, celery, string beans, kale, Prench artichoke, 
sweet potatoes, etc Some patients even stand well purees of turnips, 
parsnips, boiled Peimuda onions, etc Coarse vegetables such as corn, 
cabbage, and luushiooms should be foi bidden Tomatoes are too acid 
The acidity also makes most fruits harmful even when stewed Of raw 
fruits sweet gia])es or bananas, which aie not acid, aie sometimes permis- 
sible in mild cases As a lule, however, it is better to avoid these and 
all othei law fruits Salads and other raw vegetable food, celery, rad- 
ishes, olives, nuts and other substances difficult of solution, all articles 
of food containing hard material such as seeds, etc , should be prohibited 
Schmidt’s (ll'^) recent investigations have taught us that cooking dis- 
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solves to a ceilain degree the middle layers of pektni, lieniicellnlosOj etc* , 
■whicli otlierwise have to he dissolied hv the gasiue set*ieli()ii d he iiinr(‘ 
thoroughly cooked the vegetahle, the less it taxes gastiie siT'ietion IJiekc'l 
( 13 ) has furthei slated that, jiisl as with meat, cooking (h'pines \(*ge- 
tables of extractive snhstances, which were shovn to act \(*iv toieihh* 
exciting agents of gastiic sccietioii vheii gncni to animals inteinallv or 
hypodermically By heing ihoiongliB cooked and ]mre(*d ^(*getahl('^ losi' 
therefore chemically as Avell as mechanically a good deal of tla'ii pow(*i 
of exciting gastric seeietion 

Starchy Vegetables art> CARBOiiYTiRArES — Tn u'gaul to vegc*! aides 
rich m starch (potato, iice) and the so-called cereals, nimdi di'pcouK on 
the state in which staich digestion is found in the indnidiial ease* The 
regulation of the carbohydrate intake, -lairticularly in the toim of staiehy 
foods, is the most diflBenlt point in ln]K‘racKlitY diet It seems to nu' that 
the difficulties aie not simjdy to he o\eicome hy c'lanning that, an .nny- 
laceoiis diet has a cinative effect, arguing that hy])C‘racKlit\ is raie among 
Eastern people who live mainly on caiholndiates, and that, us llemnu'tei 
has shown, the acidity of the secietioii in carnnoia (*an lx* iliminmli(‘d 
by feeding on a caiholivdiato diet tor a long time First ol .ill, if is only 
m a ceitain percentage of cases that In ])ei .leidily d(‘velops liom long- 
continued overmdiilgeiice in meats Such ])afi(‘nts .shinihl (*('il<iiiih lx* 
taught to reduce the quantity of meat not only ahsolnt(>h, hnt also ri'la- 
tively, and in arranging for them a mixi'd diet a giadnallv inei*(*asnig 
amount of staichy food should he added lIowe\er, hiieli an attempt can 
only he undertaken during free intervaks, when the he<*retory disonU'i has 
abated after sncecssfnl treatnumt As long as In pcru(*iilit\ is pie'^ent, 
and as long as the prematnic rise of acidity cmtails the nminal ])(‘iiod 
clnring which starch digestion can continue ni the* stomach, stnreht's should 
be prohibited. The more pronounced the distiubance the more* com])leteIy 
and the longer should slaiches ho exclmled. This is (“^p(*('iall\ lu'ci'ssarv 
in all cases with stagnation of gastric s(‘cr{*ti(m Few siilpi'ct^ <T hyper- 
secretion are able to dakc hiead or other starchy Foods without exjieri- 
encing a considerable access of discomfoit ^Yhell m such (*as(‘s, alter a 
period of milk and egg diet, the acuti* symiitonis have huhsid(*d and th(» 
general state of nntiition makes it desirable to add some (*arh()hydrates, 
we prefer, as stated above, to first allow leguminous tlours Should thev 
piove distasteful or cause discomfort staichy foods ma\ lie car(‘tull,> tned, 
only, however, in some special foim which has been aln*a(ly jiarth di- 
gested, a gTiiel of oatmeal, a cereal sonp, barley water, oi \ei*\ fim* tlours 
of cereals thoioiiglily gelatinized by boiling them with milk, which (*overs 
the dissolved starch and carries it along into the intestine K\en in this 
form they should he given only m moderate quantities, ]u c'f(*ial)l\ in the 
morning and after having removed hy lavage stagnating acid s(‘crc*tion 
In not a few cases starchy foods piepared even in such careful wa}s are 



IREITATIVE DISOKDEES 


89 


apt to cause discomfort and then we have to restrict the diet to milh, eggs, 
and leguminous flouis until meat and green vegetables can be taken In 
such cases all othei kinds of starchy food (potatoes, rice, macaroni, cereals 
which are not thoroughly prepared) must be avoided altogether for long 
periods, not less all staichy desserts and paiticularly bread, which, even 
in the form of toast and rusks, is a pronounced provoker of gastric secre- 
tion and IS invariably poorly tolerated This is especially so in the group 
of cases desciibed as amylaceous dyspepsia, usually caused by overin- 
dulgence in bread and showing a great impairment of starch digestion. 
Such people are better otf if they keep away altogether from bread and 
staichy foods for long periods On the whole, in milder types of the 
secietory disoider when a more liberal mixed diet is in place, the allow- 
ance of starchy foods should be regulated according to the state in which 
starch digestion is found on examination The degree of impairment 
of starch digestion varies greatly in hyperacidity cases, the less starch 
digestion is inteifered with, the more libeial we may be with allow- 
ance of starchy foods But even with a libeial allowance it is best given 
only in moderate quantities thoroughly prepaied and according to the 
following rules In the ma]oiity of cases it is best to give the allowance 
of starchy foods with the first meal in the morning, provided the fasting 
stomach is fiee from acid fluid, toast, rusk, zwieback, crackers, starch- 
free biscuits, a giuel of oatmeal, thoroughly boiled farina or rice All 
starch should be dextrinized by dry heat or thoroughly gelatinized by 
moist heat Whatever bread is allowed should be taken in the form of 
thin slices crisply baked in the oven, and it should always be well masti- 
cated In this case prolonged mastication has the advantage that the 
starch is paitly digested dining the act of chewing, wherefoie it is best 
to have the toast calen diy, without any fluids, so that it may become thor- 
oughly mixed with saliva 

Certain patients liave the greatest annoyance from hyperacidity after 
breakfast, no malter what it consists of; in such eases the allowance of 
starchy foods should be given with the mid-day or evening meal instead , 
baked potato, potato puree, soft boiled iice, tapioca-pulp, etc One kind 
of farinaceous food should always be sufficient with one meal, so that if 
potatoes aie taken toast should be avoided and vice versa The selection 
of the special kind of faiinaceous food depends on the individual toler- 
ance , some people have great discomfort after eating potatoes, which for 
othei s aie the best tolerated of the starchy foods The total amount of 
starchy foods with a single meal and with all the meals of a day should 
not be too great and should only foim the smaller percentage of a mixed 
diet 

Desserts — Creat restrictions should be put on desserts Since 
Strauss (123) and othei s found that dissolved caibohydrates (for in- 
stance, a solution of sugar) reduce gastric secretion, sweet desserts have 
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leen recommended as a suitable food in hypelacldll^ LTuclica! c‘\|u‘ii- 
ence, however, teaches ut, that ln])eiacidit.> ])atioii1^ avv ])ai I umiI.u h an- 
noyed by heartbmn, flatulency, and pamtul seiisaliniH alien- pailakino ol 
sweet desserts Even plain sni’ar 'solution ieadil\ iindo'i;<»('s ii'inu-nta- 
tion, when motoi insufficiency is combined with the s(>cu‘h)r\ disorder 
The advice to give therapeutically in hypeincidil> a soliiiion ol d(‘\tiose 
or extract of malt should be tollowod only in selecte-d east's with- 
out gastric atony’-, and then with caution It is fnither olte n net-t's- 
saiy to restrict the quantity of sugar used tot swe'ctt-nina tea, cocoa, 
cereals, etc Honey is bometimes well tolerated Tlu* ('omhin.il ion id' 
sugar and starchy foods seems to be os])<Hnal!y liahh' to hiiiia on ler- 
mentation, gas distention and increased secietion, ,ind il is iheiclou' th*- 
cidedly bettei to eliminate entirely from the dietaiy ol hy jici atMdit\ jia- 
tients such desserts as pastries, jnes, iich cakes, iniddina", i-lc When 
desserts aie much desired by the patient, those pie]).ued without staiclu'S 
are recommended custards, blane-mango, soiiffies, gelatin^, chocolate jun- 
ket, etc Even these are better tolerati'd wlimi ])U']iaic‘tl without luucli 
siigai Some people find a good substitute iii eieaiii elieesc^, bi's! taken 
with a few crackeis or staicli-tree hiseiiits 

Condiments and SpkU'IS — Tii cooking food, \<‘ge1ahles as well as ani- 
mal food, much seasoning should be aioided, inn sliould llic* patn-nt him- 
self add condiments and spices, mustaid, p(‘ppei, ginger, eiiiiy, p.ipriea, 
horseradish, sharp sauces, -Miiegai, etc, mnst h(‘ foi hidden \s men- 
tioned before, hyperacidity is often the result ol a long-eont inned habit 
of adding gieat quantities of condiments, particularly' table salt, to iwery 
kind of food In Eiance the complete wnthdiawail (d talih^ salt {dedilou- 
tion) IS used as an effective tiealnient of by })eraei(lit\ , based on tb(' re- 
sults of A Cabn's experimeiils (27), wdiu-li showed that with .i snlj-tu'c 
diet the secietion of gastric jnice is gieatly rinlueed At all (‘W'lils ('\- 
cessive quantities of salt should be stuetly foi bidden 

Alcoiiod^ Coeeee^ and Other Drinks —As long as the di'^tuibanee 
IS present no alcohol in any form should be taken All .deohnln* dunks 
aie strong provokers of gastiic secietion, p.irtienlaily in eoneent rated 
form and when taken before int'als feoektails) Whtb sonu' wiiu's it is 
the acid as well as the alcohol wdiieli irritates and so, wlu'ii ])atuoits, ultei 
being cured of the ailment, desne again to have soiiie w-ine with then 
meals, they should abstain from acid wunes as well as from cidei and simi- 
lar acid fluids Pieferable aic light beer or wduskey^ mu' ]>ait diluted 
with 7-S parts of wuiter, oi iion-aeid wunes, also best well diluted with 
water Ho alcohol of grealei strength slionld be ])eimitfed and no alcohol 
of any kind apart from meals 

Patients who are not aeeiistomed to have spiiits wuth their meals are 
far better off if they take only water Whenever the seeietnry duordei 
IS combined with motor distuibances (alimentary' and cuntinnuns liypei- 
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secretion) the allowance of all kinds of fluids taken with meals should be 
restricted as far as possible With undisturbed motor activity of the 
stomach, however, a moderate amount of fluid taken with or at the end 
of a meal, may help to dilute the acid secretion For this pm pose plain 
water oi watei containing some alkali is useful, or one of the natural 
alkaline waters, by preference those with a small amount of CO 2 , such 
as Vichy, Ems, Fachinger, Seltzei, Evian, Contrexeville, etc Most peo- 
ple like to finish their meals with a warm dunk They can either take 
warm water or a weak infusion of Chinese or breakfast tea Much in 
fashion again and well tolerated are aromatic teas, such as camomile or 
peppermint Coffee (with and without caffein) should be strictly for- 
bidden at all times Tea is decidedly less irritating for gastric secre- 
tion than coffee, but only when prepaied fresh and in a weak infusion 
Many prefer cocoa, which, although more irritating than tea, is a good 
lireakfast food, particularly bitter cocoa prepared partly with water and 
paitly with milk 

Drugs — The administration of drugs is usually described as having 
piincipally two objects, to reduce the amount of secretion and to neutial- 
ize whatever superfluous acid is present In discussing the different 
remedies we shall find, exactly as we found with the different food types, 
that the so-called “palliative” tieatment of neutializing the obnoxious 
acid often answcis the fiist “causal” indication of preventing fuither 
secretion We shall further find a third not less important object of 
medication in the benefit derived from the increased secretion of mucus, 
which follows the use of certain remedies 

Ateopust — The remedy which is generally considered the most pow- 
erful in reducing gastric secretion is atropin, fiist recommended for the 
purpose by Riegel (107) Experimentally it was shown (v Aldor, 132, 
Schiff, 113 , Lientier, 85) to have an inhibitory effect on the pneumo- 
gastric neive, the secretory neive of the stomach Opinions about its 
practical usefulness in hyperacidity are still divided Some modern ob- 
serveis praise its prompt and reliable influence in most cases of secretory 
disoider (Taboia, 125), while others claim that they have never seen 
ga&tiic secietion reduced when using atropin alone without further treat- 
ment (Eisner, 37) Fenwick (42) states that atropin does not really dim- 
mish acidity and that, on the other hand, it not infrequently induces 
vomiting Personally I have found that it exerts its inhibitive influence 
on gastric secietion piincipally in those cases which present symptoms of 
iriitation of the vagus nerve, as hypersecietio nicotmica, acute attacks 
of intermittent hypersecretion, and the condition lately described by 
Eppinger and Hess (38) as vagotony I am not convinced, however, 
that its effect can be relied upon in all the different forms of irritative gas- 
tric disoider In milder foims of hyperacidity, which usually yield to other 
methods of treatment, the drug is hardly recommendable on account of 
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the disagreeable bj-eFects (dryness of inonili, dislnr]>an(‘o of vision^ cte ), 
which rarely fail to appeal ivhen atioiiiii ns piopcaU gnioi nii dost's 
which guarantee its full action On the otlier lidiid, in tlu' scncoc 
forms of hypersecretion I have found, lihc FoiiwhE, that it sonuM lines 
increases the vomiting I admit, however, that in llic se\{'r(‘ foinis of 
hypersecietion the condition is usually of such characlei tluit W(> em])loy 
simultaneously othei means to slop the secietory irritation, which makes 
it difficult to decide what acts heneficiallv and what haimfnlly Still I 
considei it advisable to try atropin in all cases oi seiere tv])(‘, when jiains 
and persistent vomiting call for all aiailahh^ help A^ide Irom ledmang 
gastric secietion atropin lelieves pvlorospasm, which is nsnally associated 
with severe forms of hypersecietion AYlieiiover feasible it is inettwablo 
to administer it hypodeimieally, 0 5 to 1 nig (1-120 to 1-tiO gr ) two to 
three times a day In ambulatoiy eases it should he gi\en infi'nially, 
either in tablet foiin or better m solution 1 10 to 20 drojis ot a solution 
of atropin 0 01 10.0 gin (1-G gr to 21'j di ) oi ualei ] Tabora, uho 
emphatically advocates its systematic use in all cases ot pronoinu'cd b\])(T- 
secretion, rccomiiieiids that such do'^es he taken n'gnlailv lor a ])<‘imd of 
two or thiee weeks and longei, provided tlu' liist lew dose's viehl a l<ivoi- 
able result Iiidivndual intoleiaiice will be observed imnicdiati'lv and 
should prevent the fuitlici use of the drug 

Belladonna — Belladonna is freeiuoiitly adininislered «is a milder 
substitute for atiopin The extract, of belladonna is the usual pr(‘[)ara- 
tioii, in doses of 0 01 to 0 02 or 0 0;j gm (1-0 to 1-0 or 1-2 gr ) tliriu* lo 
four times a day, either in tablet form by mouth or in siijipositoru's in 
somewhat laigcr doses Extract of helladonna is otten add(Ml to <ritT(‘ient 
alkaliiio powdeis The separate adinmistration has the adv.uilagt' of al- 
lowing moie exact dosage, which can easilv ho ehangod oi slopped alto- 
gether, according to needs, while the alkaliiu' powdiu’s art* ('(intiniied 

Eumtduin — Aiiothei siihstitute for atropin is (‘iinudriii, rec'om- 
meiided by Haas (56) in doses of 1 lo 2 or 4 mg (1-00 to 1-00 or 1-15 
gr ) three or four times a day, in solution, pills, powdei, oi suppositories. 

Bismuth- — Hext to atropin the drug most idled upon for reducing 
gastric secretion is bismuth Since Eleiner (tO) and later St'hiile (IIT) 
described its retarding effect on gastric sceietion it has h(*en mon* and 
more extensively used for the purpose Others (Clioiiiisst*, 2S, t'lc ) at- 
tribute the undoubted lelief following the administiation of bismuth to 
its stimulating action on the seeietion of mucus, which could hi* di'inon- 
strated experimentally (Alatthes, 91) In cases of ainvxia, with and 
without hyperacidity, the effect of hisniuth pioves paiticiilarlv lK*u(*iicial 
in at once stimulating the secretion of mucus and ictarding the glaiidiilai 
secretion This justifies the extensive use of this diug in all cases of 
irritative secretory disorders of the stomach 

Different bismuth salts are in use* the siihnitrate, the suhearhonate, 
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the subgallate, and the bismuth tannate, prefeience being given to the 
one or the other by ditfeient authors I side with those who consider 
the submtiate the most reliable It yields the best results when given 
m doses of Yj to 1 teaspoonful on a fasting stomach and before meals 
It can also be given advantageously in combination with different al- 
kalies 

Alkalies — Alkalies are the great standby for most sufferers from 
hyperacidity, which is readily undei stood when we consider that they 
usually aflord immediate lelief when taken at the time of discomfort and 
pain In spite of the gieat comfort they offer to the patients many prac- 
titioners counsel against the libeial vise of alkalies They argue that by 
neutializing the excess of acid the alkalies give only temporary relief, 
which IS followed by a lenewed increase of secretion, caused by the irri- 
tating effect of the resulting salts This is said paitieularly of bicaibonate 
of soda, which with ITCl forms ISTaCl and CO 2 , both of which are stimu- 
lating agents of secietion While thus acting symptomatically the alkalies 
are said to have no curative effect, which would account for the fact that 
so many hyperacidity patients continue using alkalies for years and come 
to rely upon then neutralizing action if they want to feel comfortable 
Hot a few of these sufferers aie never without then alkaline powder, 
which they always carry with them It seems to me, however, that in 
many of these cases the persistence of the secretory disorder is not so much 
due to the steady use of the alkalies as to a continuation of the original 
cause of the hypei acidity One of my patients for ovei forty years took 
religiously every day about six teaspoonfuls of bicarbonate of soda, aver- 
aging between 2 and 3 pounds pei month He was a very intense worker, 
at the same lime a very hearty eater, j)articnlarly fond of all sorts of 
delicacies and liquors, usually winding np the day’s toil by drinking 3 to 
4 qnaits of beer He maintained that the conscientious use of bicarbonate 
of sodinm taken on a fasting stomach, after each meal, and before retir- 
ing, enabled him to work persistently without being unduly annoyed by 
gastric discomfoit, while at the same time indulging to his heart’s con- 
tent in whatevei he was fond of having on his table and plenty of it And 
so it IS with many, to whom the lelief affoided by alkalies gives the pre- 
text to perpetuate their eriors in diet and life With properly arranged 
diet and mode of living, however, more than a mere symptomatic effect 
results fi om the use of alkalies, and I consider it an open question whether 
alkalies m general (if we except bicarbonate of soda) secondarily increase 
gastiic secretion Expeiimentally it has been demonstrated (Pawlow, 
99, Bickel, 9, Heinslieimer, 59) that alkalies when taken on an empty 
stomach reduce gastiic secietion partly by direct action on the mucous 
menibiane, paitly by reflex action from the duodenum This is the 
reason that some authors give foi advising that alkalies be taken before 
meals in order to insure their full effect. We must not forget, however, 
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that hypei acidity is a patliolooical (‘oiidilion ^^lncll often roqiinos diEor- 
ent action The sufteinig caused ])y hypeiacidil\ ueces-.il.ili'^ IIk" adiniu- 
istiatioii ol alkalies at the time nhon the diseomfoit bia'omes nnnn\n^ 
Even when taken at such times altei* iiieaE alkalies do umii' than '^to]> the 
pain hy neutralizing the acid In hypeiaculity \Mth a h\ jau '^I'lisitnc 
mucous iiiemhrane thefiee acid itself is a most pionounct'd nntant to gas- 
tric secretion, and hy cheeking the fiee acid at the hegininiig ol it-* ap- 
pearance alkalies eliminate the iiritant and act as siHliitncs, ])oth hy low- 
ering the maximum of the acidity and hy shoiteniiig the duiatmu of the 
secretory disorder Eurthoimore, m hvpeisecietion, ]aii ticulai Iv when 
pylorospasm retards the evacuation of the viseus, the '-pa^n ccaises with 
the neutralizing of the acid and m acconi]di4iing a (juickci egiess ot tlie 
stagnating contents the alkalies rGnio\e the leal exciting agimt (d' con- 
tinued secretion This shows that alkalies lia\e not <>nl\ .i sMiiptoiuutic, 
hut a decided curative effect, even ulien gi\eii at (he height oi the* dis(‘om- 
fort for symptomatic pm poses Eoi this reason 1 fu\oi (lie hheral use 
of alkalies, whenever the siih-)ecti\e svm])toms recpuie tlumi, at ft'guhu 
hours after meals, and rejiealed with retuiiinig diseomtoit, which is otlen 
necessary dining the night in cases of so\cie chai actio* As a lule w'o 
have to find out foi each mdniduul case the most appiopnuti^ liiiu* foi the 
administration of the alkalies, one, tw'o, oi three hours alti'i uie.ils, re- 
spectively In the cases of so-called lar\al }n])eraeidity, ni whieli li\])ei- 
chlorhydria is piesent during the eailier iieiiods of digest loii, the hint 
results are obtained when alkalies aic gueu dirindly all(*r iiu'aE Wlic'ii 
the suffoiing subsides alkalies may he given for euratne purpos(‘s liefore 
or with meals This may also he aeeom])hdie(l <hning the iiiou^ uciito 
stages, m addition to the above methods, ])ai tieuhiilv hy gi\ ing alkaline 
waters bef 01 e meals Bickel (10), Sasaki (112), Rhmuhold (lOli), and 
others have conclusively demonstrated that the iiatur<il alkaline wxilers of 
Carlsbad, llarienhad, Vichy, Taiasp, and othei phlee-^ (h‘ci(h*dl\ u'duce 
gastric secietion This makes them leiy valuable in In luo-aciditi and 
justifies their systematic enijdoviiieiil eithei at homo or at the 
Which place is best suited has to he coiisidcied for each imlnidual case 
and depends to a certain degree on the general condition tlu* patient 
and on the condition of his boivels The result gamed m snitabh' eases 
at these places is sometimes veiy striking Veiy good lesults an* also ob- 
tained by having these waters taken at home for week-, ami mouths I 
know of patients who have for yeais taken a glass ol hot (\irlsbad or 
Vichy water in the morning before breakfast wuth gnail iKuietit 

In eases of constipation saline apeiients may he lidded to the niiiieral 
water or taken in plain water before breakfast, phosphate of sodiiim, 
sulphate of sodium, sulphate of magnesium, etc Thesc> salts can also be 
added to the alkaline mixture, taken hefoie or after other meals. I luue 
found, however, that strong salt solutions have an iriitant effect on the 
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stomach in certain cases and I then piefer to add a vegetable cathartic 
(rhnhaih, etc ) to the alkaline powder, if the latter itself is not sufficient 
to legulate the bowels, which is frequently the case The array of alkalies 
used in hypei acidity is gieat and they may be combined m many different 
ways Eicaibonate of sodium is by far the most elfeetive and should be 
given when a quick result is desired It has the disadvantage of pio- 
diicing CO 2 , which not only stimulates secretion, but often annoys the 
patient by causing painful gas-distention, relieved only by belching, which 
IS objectionable to most patients While this disadvantage is less marked 
when forming part of a mixture of dilferent alkalies, it is being more and 
more leplaced by citrate of sodium and bihorate of sodium We have 
also the different calcium preparations (calcium carbonate and tnbasic 
phosphate), piincipally used when a tendency to diarrhea exists In cases 
of constipation we prefer magnesia preparations, calcined magnesia, am- 
monio-magnesium phosphate, magnesia peihydrol Lately I have used 
extensively magnesia perhydiol m doses of 1, 2 to 3 grams (15, 30 to 45 
gi ) with veiy good results Investigations in von Leube’s clinic by 
Poly (102) showed that magnesia perhydrol exerts its beneficial effect 
principally by stimulating the secretion of mucus Poly furthermore 
demonstrated both experimentally and clinically that another peroxid, 
the hydiogen peioxid fiist lecommended by Petii (100), also acts bene- 
ficially in hyperacidity by producing more mucus Hydrogen peroxid 
was administered in % pei cent watery solution, 300 c c being given on 
a fasting stomach every other day and repeated in mild cases five times, 
in seveie cases about ten times The magnesia peihydrol seems the most 
practical piepaiation 

In choosing and combining the different alkalies we should always 
considei then effect on the bowels and on the secietion of mucus We 
mentioned before that the value of bismuth is attributable to its power 
of increasing the secretion of mucus, which makes it a very useful con- 
stituent of alkaline mixtures 

The doses should be regulated according to the degree of the distur- 
bance , severe disturbances require not only more frequent, but also larger 
doses Of the magnesia pieparations (particularly of the calcined mag- 
nesia) much smallei quantities are necessary to neutralize equal amounts 
of HOI than of sodium prepaiations One gm (15 gr ) of calcined mag- 
nesia IS equivalent to 4 gm (1 dr ) of bicarbonate of soda 

To all such alkaline mixtuies may be added belladonna or codein 
when hyperesthesia or great pain requires sedatives As with belladonna 
I prefer to give codein in doses of 0 02 to 0 06 gm (1-3 to 1 gr ) sepa- 
rately foi reasons given above Morphm should be prohibited in chronic 
cases In acute cases it is sometimes indispensable Bromids, highly 
recommended by Steele (120) as sedatives against hyperesthesia, are 
better administered by rectum. 
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Some of my favoiite foimiilae aie 
Sodii bicaibonatis 

Bismnthi subniiratis aa 15 0 5hs 

Magnesii 6 Oiiss 

M ft pulv 

Sig — One-half to 1 teaspoonfiil in watei one oi two lioius aflei 
meals. 




Sodii bicaibonatis 

Rhei Sa 15 0 

Magnesii 10 0 5iihS 

M ft pulv 

Sig — One-half to 1 teaspoonful in watoi at night 




Magnesii 15 0 'i^ss 

Elaaosacch mentha pip 5 0 gi Kx 

M ft pulv 

Sig — One-half teaspoonful in water one houi aftei meals 




Calcii phosphatis tiubasie 

Bismuthi subnitialis aa 15 0 

M ft pulv 

Sig — One-half to 1 teaspoonfiil one houi aftei meals 




To quote some other formulae: 

E 

Magnesii 1 5 0 J^sa 

Sodii citratis 10 0 5iisa 

Eumy drill 0 00 

M ft pulv 

Sig — One teaspoonful 2 or 3 hours after meals (Zweigjc 
Sodii bicaibonatis 

Magnesii aa 10 0 oiiss 

Ext belladonnas 0 15 gr ii 

M ft pulv 

Sig — One-half to 1 teaspoonful one hour after meals 
(Eisner) 


Magnesii carhonatis 

10 0 

5iiss 

Sodii citratis 

5 0 

gr Ixxv 

Codem phosphatis 

0 2 

gr ill 

M ft pulv 



Sig — One-half teaspoonfiil one 

hour after 

meals 


(Eisner) 
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Magnesii 

20 0 

5v 

Sodii citratis 

10 0 

Siiss 

Sodii sulphatis 

5 0 

gr Ixxv 

(or magnesii sulphatis) 

M ft pulv 

Sig — One-half teaspoonful before meals (Tabor a). 

Ext belladonnse 

0 5 

gr vii 

Bismuthi tannatis 

10 0 

5iiss 

Magnesii carbonatia 

Sodii biearbonatis 

aa 20 0 

3v 


M ^ ft pulv 

Sig — One-lialf teaspoonful every two hours (Ewald) 

Lately some aluminium preparations have been recommended in the 
treatment of irritative gastric disoideis, escalin by George Klemperer, 
neutralon hy Eosenheim, and kaolin (aluminium silicate, the old bolus 
alba), by Ilemmetei Their value has still to be established 

Lavage. — Lavage plays a great idle in the tieatment of irritative secre- 
tory disordeis The abuse of la\age by incompetent hands has somewhat 
disci edited this valuable method of treatment I consider it, however, a 
great mistake, on account of such abuse, to abandon lavage altogether in 
hyperacidity or to restiict it to the most urgent conditions, as is advised 
by some writeis Personally I would not leadily give up the employ- 
ment of lavage, which, when judiciously applied, has yielded better re- 
sults m the treatment of patients than any other method of treatment that 
has come to my knowledge Authois who counsel against lavage often 
argue that Kussmaul, when introducing this method, wanted it employed 
only for removing stagnating food in cases of gastric dilatation As a 
former assistant of Kussmaul I can positively state that this is an errone- 
ous conception of KussmauFs ideas in legard to the usefulness and avail- 
ability of gastric lavage My own experience at his clinic as well as the 
publications of other pupils (Malbianc, Calm, Eleinei, etc ), bear wut- 
ness that Kussmaul made a very liberal use of lavage in all the different 
disturbances and diseases of the stomach, employing it in atonic condi- 
tions to laise the motor and secretory tonus of the organ, and again in 
irritative disorders to combat gastric intolerance and hyperesthesia LIis 
own first article (74), published in 1867, already reports his method of 
using lavage as a vehicle for the application of certain drugs and lemedies 
Eurthermoie, the argument that lavage is indicated only when stagnation 
IS present should certainly not exclude it in chionic hypersecretion, a con- 
dition which is characterized by the stagnation of acid secretion In fact, 
the removal of this stagnating fluid forms the most essential part of the 
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whole treatment In caaeb of li;>peiseeiein)n no otliei teitiodv (oxcejii 
surgical interference m given caseb) coiipiaies in elhciciiey witli lasage, 
no other tieatineiit relieves pain and loiiiiting as <piiekh as tlu' e\at mil ion 
of the acid conleiits through the tube In siitdi east's hnage brings not 
only piompt and geneiaby complete leliet, Init lum also a dt'eidi'd enialue 
effect No othei harmful indiience pio\es moie deleterious in this con- 
nection than the constant nutation ol the gastiic min'osa 1)\ the stagnat- 
ing acid wliieli perpetuates the disturbance The i('ino\al ol tlu' <ieid llnid 
by lavage eliminates tins most baiuitiil ndlneiiee, laeilitate'. the c'vaemition 
of the stomach, and thus gieatlv lednees gastiie scert'tion liolli in inteiisitv 
and duration In cases ol pionoiinced Inix'iseeri'tion, with si'xi'k' p.uiiM 
oecnrrmg during the night, ivliich aie not snlKeieiith alh'\nited by <ilka- 
lies, atiopm, etc, it may become neeessarv to e\a(*nat(' h\ hnagi' the aeid 
contents of the stomach late in the exennig Patu'iils who liaxe learm'd 
to introduce the tube themsches obtain the (piickost ri'liel fioin llu* usu- 
ally very severe night attacks hv ciipitung tlio stomach h\ nu'ans of the 
tube As a rule, however, it is far picterahlc to ap]dy huagc' ni the morn- 
ing before breakfast Its honciicial offc'cl ii]H) 1 i the toleiaiiee (d the* gasluc 
mucosa will make itself felt lor the rest ol the day We eniplo> tor lav- 
age a weak alkaline solution, one teas])onntnl of hiearhonate ol soda to one 
quart of waim water The natural alkaline watc'rs, like \’’ich\, C'.iilsliad, 
are veiy useful and beneficial hut loo cvpciibivo for such a purpose* 

The beneficial effect of inetliodical Luaye can be onlunicod by using lotnc'dies 
■which we are accustomed to apply iii the ticMtiiiciit of mucous mc'iubi aiii's ol other 
organs, principally zinc sulphate and silvoi niliale I was able to dc'mousliate 
that these solutions act mainly tluougli then stnuulatnu’ ellect on the seeieliou 
of mucus (69) The well-known beneficial ellect oC sihei ml i ale was fouiu'i ly at- 
tributed to its power to reduce gastiic sc'cielion hh own obsei v.ilions and those 
of otheis (Baibakoff, 3) showed that sihei nitiale does not iit'i es^.uilv i educe 
the secietion of gastiie pnoe In ceilain cases I touiid a decided lowoinin ol the 
acidity aftei employing sihei uiliate But I ha\e seen imne (vises in whi<*ii the 
acidity remained high, in fact, in some the aenhiy wvis Inyhei al'iei tomlment 
than before And yet these iiatients Acer e heed tiom then .nnioMiie; svmptonis by 
the use of silvei nitiate and many of them w'eie piomptly lelnwed fioin se\eie 
pain Examination of the stomach contents pioved that the nnunstakabte change 
of toleianee of the miieons membiaiie to the iiiitatinu elie^el of the <u id was 
accomplished by an increased secietion of mucus This is i>ai ticnlai Iv \aluahle 
in cases which shoiv a lack of mucus (amyxonhea), Aciicii (lie insutlicn'id coiei- 
ing deprives the mucosa of its piotectioii against the luitanl mtlneiu'e ol its owm 
acid secretion This is a condition wdnch often aceouuts loi hv pei.ieidily s\mp- 
toms in cases ■with noimal or only slightly iiici eased amounts of acid Tlu' iiow’t'r 
of the silver nitiate to induce an nici eased secietion t>f mucus had lieeu (h'uion- 
stiated in Pawlow’s expeiiments (99) It can lie tin nod to nhantaue as a tlu'ia- 
peiitie agent in all cases of gastiie iiiitabilily in wdiicli the gastnc niiu'osa is sub- 
jected to the irritating effect of its own acid secietion This a{)plies not only to 
cases of contmnous hypei seei elion oi gasiiosnccoi i hea wheie lavaue is indicated 
foi the lemoval of stagnating acid fluids, but in the same mannei to all iinlatne 
secietoiy disorders wnthoiit stagnation, to plain hjpeiaeuhi)., etc The indication 
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for this treatment is based miieli moie upon the degiee of the subjective suffer- 
ing than upon the objective findings of gastiie analysis When people suffei from 
se\eie diseomfoit and pain they aie entitled to the benefits of this tieatmentj even 
when gastiie analysis shows modeiate hypei acidity without stagnation On the 
stiength ot an expeiienee gained by the tieatnient of many hundieds of eases I 
can positively state that no treatment moie quickly removes all the so-called hyper- 
acidily symptoms than the application by lavage of solutions of zinc sulphate and 
silvei nitiate 

Many of niy patients who foi some leasoii oi other peiiodically have attacks 
of hypei acidity lepoit at the outset foi tieatment, knowing by experience that 
when applied at an eaily peiiod a few applications aie often sufficient to quickly 
reduce the irritability and intoleiance of the stomach and that aftei wards the 
treatment by diet and medication yields piompter and better results When the 
introduction of the tube is not feasible silver nitiate may be given by mouth, one 
tablespoonfnl of a solution of 0 2 300 0, thiee times a day before meals The 
probability of aigjrosis prohibits its continuation for long peiiods The appli- 
cation by the stomach tube peimits the removal of the silvei after its action and 
theieby makes it possible to employ niiieli laigei quantities Foi the same leason 
this method of application is piefeiable to othois, foi example, by spiay as leeom- 
mended by Einhoiu, the moie so since the spiay appaiatus also has to he intro- 
duced into the stomach The silvei solution is best applied after a short washing 
with an alkaline solution, the lattei is also used to lemove the silver after it has 
remained in the stomach foi a few seconds to one minute I long ago gave up the 
sodium chloiid solution, which is usually recommended foi washing out the silvex 
nitiate, because I found the sodium chloiid solution veiy apt to pioduce nausea 
and vomiting, which is avoided by using an alkaline solution When applied 
tlnoiigh the tube about 300 e e are given of a solution of 1 5,000, gradually in- 
cieasing to 1 1,000 Zinc sulphate is given in the same quantity and concentra- 
tion It acts 111 the same way as the silvei, only in a mildei degree As a rule 
I stait the tieatment with the weaker zmc sulphate solution, which often suffices 
to alleviate the condition, if not, it is followed up by the silver tieatment In 
Older to have the solutions come into thoiough contact with the mucous membrane 
it is iiecessai y to apply them on an empty stomach The best time is in the morn- 
ing befoie bieakfast When conditions make it prefeiable to have the treatment 
befoie the othei meals a lengthy mteival aftei the previous meal should be allowed 
in 01 del that the stomach may be empty The number of treatments depends 
paitly on the seventy of the condition, partly on the individual tolerance With 
certain patients it is the hypei esthesia, eithei of pninaiy neurotic origin oi the 
lesiilt of continued hypei acidity, which pioduees the pain oi discomfort on the 
meie contact of food In such cases a few tieatments are fiequently sufficient to 
alleviate Ihe hypei esthesia In othei cases with more pronounced disordeis, and 
paiticulaily when associated with oigame changes (gastritis acida, gastrosuccor- 
ihea, etc ), moie is leqimed than lelief foi the moment only If an attempt is to 
be made to lemedy the condition of the mucous membrane and change its faulty 
tendencies to seeietoiy disoidei, peisistent tieatment is in ordei It may be 
necessaiy foi a while to give the tieatment daily, later, with improved condition, 
every othei day, giadnally piolonging the inteival, yet continuing the tieatment 
once a week foi a considerable peiiod The subjective feeling of the patient is 
always a good guide foi legulating the duiatioii of the tieatment 

Finally, I should mention some of tlie physical methods employed m 
hyperacidity 
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Hydrotherapy — Of liydrotlioiapeiilic measures wei compresses around 
the abdomen, especially the so-called Priessiuiz compiess, ^\heii ajiplied at 
night often dimmish the iiiitability of the stomach h} relieving the 
congestion of the oigan Severe pain reqnncs hot applications, liot eoni- 
pi esses, 01 hot waler hags In chioiiic cases with peisisteiitlv leeurring 
pains the methodical apjdication of flaxseed oi mnd ])onltices ]nov(‘s veiy 
helpful Their place may he taken by tlie elecliic pad when the laeililies 
of the house permit its use 

Electricity — Electiicity has been lecoimnended in difli'renl foims 
Oni method is anodization ot the \agns m the neck to lediu'c the irri- 
tability of this nerve in cases A\]iere thm plays a -jn’ornincmt idle in the 
distinbance Here in this country mtragastiic galvani/ation and faia- 
dizatioii have found many lolloueis since Einhorn and olluns jiraised 
their usefulness In leeent Aeais high tiequency currents ha\e been moie 
exploited in the tieatment of hypei acidity Opinions iii legard to the 
value of all these methods are divided 

Summary of Conditions in Which Hypei acidity and Hypei seci el ion Are 

Ohsei ved 

The principal methods of treatment have been more fully disciissiMl be/ 
cause of their gieatei reliability in all the diflerent forms ot initative 
secretory disordei To ivhat extent they should come into play depends 
on two factors, first, on the degree of the disturbance as shown in the 
objective findings, and, second, on the amount of subjective suftering 
The two factors by no means lun parallel We find great sutTciing witli 
mild degrees of hyperacidity and should advise in such cases the stricter 
forms of treatment, which aie ordinarily employed in the more seveie 
forms of secretoiy disturbance In giving a short summary f)f the vari- 
ous conditions in which hypei acidity and hypersecretion are obseivcd, we 
do well to keep this in mind 

Hyperacidity — In not a few cases it is sufficient to eliminate errors in 
diet and mode of life When not possible or sufficient, alkalies should Ixi 
given and a mixed diet arranged, consisting princijially of {ilbuminous 
food, vegetables, and fat, excluding starches aceoidmg to the state of 
starch digestion Patients who habitually suffer from hy])ci acidity should 
adhere to the form of diet which proves most suitable; otheis ie(|iiiie 
dieting only during an attack 

With severe snfleiing a strict milk diet may be advisable for a num- 
ber of days Codem and belladonna should be prescribed according to 
needs Very annoying symptoms call further for lavage with zinc and 
silver solutions and eventually for the use of oil before meals 

Amyxorrhea (Awijy'Cial Gastrica. — The latter methods are paiticu- 
larly indicated when lack of mucus is the essential feature In tins con- 
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dition of amyxorrhea tlie lack of mucus (with or without hyperacidity 
or hypersecretion) accounts for the hyperesthesia which is greatly ameli- 
orated by the increase of mucus following the application of zinc and 
silver solutions Eor the same reason other remedies known to increase 
the secietion of mucus are especially indicated bismuth, magnesia per- 
hydrol, hydrogen peroxid, etc 

Careful attention should be paid to causative derangements of the 
nervous system and other etiological factors When hypeiesthesia is 
caused by anemia iron preparations are in order and helpful, but they 
are pooily tolerated in oidinary cases of hypei acidity 

Gastritis Acida. — Here hyperacidity is associated with an increased 
amount of mucus containing cellular elements, which indicates a patho- 
logical change in the gastric mucosa Since this form often leads to the 
development of atrophic gastritis every effort should be made to lemedy 
the condition by local tieatment This is best accomplished by lavage or 
by the methodical use of alkaline waters at home or at the spa (Carlsbad, 
etc ), by the employment of alkalies after meals, by stiict dieting along 
the lines desciibed above, which should be adhered to tor long periods, m 
oidei to avoid recuiiences and to give the mucosa a chance to leturn to a 
moie normal condition 

We have now to consider secretory disorders when they are associated 
with motoi disturbances 

Hyperacidity with Hypermotility. — ^When alkalies prove ineffective 
hydrochloric acid may be tentatively admmisteied with or after meals, 
conforming with Best and Cohnheiiids (Y) suggestion They aigue that 
in these cases hypermotility is the direct cause of hyperacidity, inasmuch 
as the rapid evacuation of the stomach bungs about a high percentage of 
acids in the compai atively small amount of remaining contents Hydro- 
chloric acid may have a good effect in regulating the rhythmic activity of 
the pyloius and antrum pvloii, which is lacking and is the actual cause of 
the hypermotility The subjective feeling of the patient will immediately 
tell whether hydrochloric acid has the desired effect of retarding the evac- 
uation and thereby preventing the formation of hyperacidity If it does 
not relieve the annoying symptoms of hyperacidity it should be discon- 
tinued and alkalies given instead 

Alimentary Hypersecretion — ^While the treatment is that of hyper- 
acidity in general, special attention should be jiaid to the gastric atony, 
which IS the chaiacteiistic feature of this gioup of cases The atony per- 
mits the accumulation of the increased secretion Food should be selected 
and prepared with a view of having it pass through the stomach in the 
shortest possible time Foi details the reader is referied to our discus- 
sion of dieting given above, but we must discuss the question of ffiiids 
here As a rule it is better to avoid adding fluids without niitiitive value 
to meals, such as water, tea, etc, because they unnecessaiily increase the 
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total amount of a^meal There is, however, no objection to ^nin£> meals 
of fluid food of high nutritive value such as milk, legnniinous son])s, etc , 
which have the advantage of quickly lea\mg the stomach As a uile these 
patients aie asthenic and nndeited, and Avhile it is veil to aioid over- 
loading the stomach with a given meal, ;vet a sufhcient aiuonnt of ciiie- 
fully selected and piepaied food should be given to imse the slate of 
nutrition, which in turn will raise the gastric tonus A method nail rest 
cure IS often the best foim of tieatment and sbonld bt* tnrtlu'usl by 
hydrotherapeutic measuies, massage, and faradization of the abdomen, 
m fact, by all the methods which will be desciibed tor tlie tieatment of 
gastiiG atony Measures intended’- to diiectly reduce gastiic seciction 
(atropin, alkalies, etc ) have much less effect heie 

Acute or intermittent hypersecretion, eoimng on ni attac'ks of se- 
vere pain and violent vomiting, lasting a few hours oi dav s, m.iv be an 
early phase or acute exacerbation of chrome Inpoisecridiou, and slionld 
then he treated accoidmgly When oecuiiing with an otlieiwise normal 
stomach it may be caused hv ovw-exciteineut, fatigiu', or tobai'co jxnsoiiing 
It may precede or follow the nienstinal pound, apjieai iii tlie form of a 
gastric ciisis of locomotoi ataxia, as a svndroino oi c( 0 ’ebial hiiiioi, as a 
poRtopcrativ’'e syndrome, and in clnldion as jiaioxv-iuial vomiling, piob- 
ably due 1o metabolic clistuihaiiccs 

Between the aitacls the individual undeilyiug cause should h(‘ made 
the object of treatment, faulty habits in ealiiig coriected (cliildi eii ) , ex- 
cessive smoking and dunking foihiddon, menial oveistiam and (oeiwoik- 
ing avoided, all derangements of the nervous vSjstein, th(‘ jiehie oigans, 
etc , attended to 

During the attach the quickest way of relieving the jiniu and vomiting 
is lavage with a weak alkaline solution, lepeated scveial times (‘very four 
to six hours If lavage is not possible, alkalu's (In.siuiilh, niagm‘sia) 
should be freely adinmistei ed every few hours to neutralize' tin' (‘vet'ssu'c 
acid 111 some eases fieqneni drinking of modcuMte (|uautif u's of hot 
(alkaline) water relieves the gieal strain of retelling ami vomiting, in 
others this is accomplished by atiopin injections or belhidoiiua ‘'Up])osi- 
tories When all these measures fail uioijdiin iu|e{‘tious mav iK'e'ome 
necessary to stop the excessive voniitiug and excimuatiiig pains, j)aiticu- 
laily in cases of locomotoi ataxia, ceiobral tumoi, and otlu'i oigaiiu* al~ 
fectioiis In the majority of cases the suggestion of food is impossible 
and altogetlier inadvisable In some eases, liowevei, with an att.U'k i mi- 
ning over several days, small quantities of milk with Vudiv oi liiuevvatcr, 
albumin water, or giated baid boiled eggs are tolerated Aftei tlu‘ attack 
the diet should always he lestncted for a few (lavs to milk and eggs be- 
fore the patient gradually returns to Ins ordinal y diet 

Continuous Hypersecretion {Gadiosuctonhea , Jinc/iutann^ Dos- 
ease) — This condition, chiefly characterized by the presence in the fast- 
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ing stomach of acid secretion, is observed in patients suffering from 
more oi less seveie gastiic pains coming on regularly several hours after 
meals, and pailiciilarly duiing the night, and usually associated with 
vomiting of highly acid matter, often of severe character. Ever since 
Eeichmann (103), in 1883, first desciibed gastiosuccoiihea, an extensive 
and lively discussion has been going on in regaid to the nature of the dis- 
turbance, a discussion which is very active at present and which we have 
to take up briefly, because the treatment depends entirely on the concep- 
tion which one forms of the pathogenesis of the disturbance It was the 
opinion of Eeichmann and his followers that the disturbance was in the 
mam a secretory pei version of nervous origin They explained the pres- 
ence of acid fluid in the fasting stomach by the fact that the iiritative 
secietoiy disorder caused a continuation of secretion not only during 
meals, but also during the inteivals when the stomach of a normal in- 
dividual should be empty. Subsequent investigations showed that in- 
creased secretion alone was not sufficient explanation for the clinical 
pictuie The piesence of acid fluid m the fasting stomach invariably 
means stagnation, caused either by spastic or organic obstruction at the 
pylorus The wiiter (68) took part in demonsti atmg that the clinical 
pictuie of continuous hypeisecietion meant a motor as well as a secietory 
disoidei, and at jiresent it is geneially held that the motor disturbance at 
the outlet o± the stomach is an essential part of the condition 

INDICATION Non Opeeative TREATMENT — Tliis coiiception of the idle 
which the pyloiospasm plays in the development of the syndrome is re- 
sponsible foi the advice so frequently given to peiform gastroenterostomy 
in such cases if they do not yield readily to medical treatment 

Poimeily I was myselC an aident advocate of eaily operative treatment, par- 
tieulaily because I convinced myself, like so many otlieis, that gastric and duo- 
denal nleeis aie fieqnently piesent in eases of gastiosuccoiihea Lately I have 
become moie coiisenatue in advising gastioentei ostomy, since I have had patients 
return to me with lenewed gastiic disoideis after a peiiod of fieedom from dis- 
eomfoit, which impiehsed the siugeon as having effected a cure I had to realize 
that pyloiospasm, while an impoiiani pait of the condition, is only a pait of it, 
and that the seeieloiy disoidei must not be undei estimated 

Hypeisecietion and pylorospasm are closely interlinked, both are at 
the same time cause and effect of each other In not a few cases both 
phenomena aie simultaneously provoked by irritation of the vagus neive, 
either as a manifestation of an inborn disposition (lately described by 
Eppinger and Hess as vagotony, 38), oi by clironic intoxication (to- 
bacco, etc ) , or by reflex action from various centers of irritation At 
present there is a tendency to consider, next to gastric and duodenal 
nicer, chronic appendicitis and gall-stones as the most frequent centers of 
irritation and causes of the initative gastric disorder This view, 
which IS based on findings at operation, is held by many eminent surgeons, 
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particularly ly William Mayo m this countiy and by Paterson in Encf- 
land The facts are undoubtedly coirect, the pioblcin, howevei, which 
IS still to be solved is gnen m the quc'slion, what is cause and whal is 
etfect^ Opinions regaidiiig gastric and duodenal ulcer have alieady 
undergone a change Eoimeily considered the most common cause of 
continuous hypersecretion, they aie now described as a result of this dia- 
Older I quote Eenwiek (43) wlin, among medical men, is ilie most (uii- 
pbatic exponent of the tlieoiy ^hhat eliionic liypci secretion is not a dis- 
ease, but meiely an expression of an organic lesion of some ])art ot the 
digestive tiact oi of those oigans that pour then societions into it ” Tie 
states that “whatever be the immediate cause of the hypersecielion the 
continued existence of the latter not only excites inflammation of the 
stomach and duodenum, hut also produces hemoirhagic erosions, which 
occasionally increase in size and depth and finally acituire all the char- 
acteristic features of chionic ulcers In this manner both gasluc and 
duodenal ulceis aie apt to ensue fioni hypersccretum due in the fiist in- 
stance to gall-stones and a]i])endicilis, wliilo th(> chronic colitis that de- 
velops in so many cases ot hypersecielion may eventually lead to iiifiam- 
mation of the appendix” The last part of the sentence shous that Fen- 
wick is inclined to i excise the ordei not only foi gastric and diuxlenal 
ulcer, but also foi appendicitis Thus h(‘ considers under ceitain condi- 
tions hypersecretion as the cause and appendicitis as its sectuel — a view 
which I fully endorse Some years ago the author (OT) ])ointod out that 
hyperacidity and hypersecielion, while often caused by gall-stones, may 
themselves provoke cholecystitis and gall-stone attacks Undoubtedly 
there is a close coiineetioii between tliese vaiions anatomical lesions and 
the continuous hypeisceietinn of gastiic luiee The (juestion is what is 
the pi unary, what the secondaiy’' disiurhance With hypeisecK'tioii and 
an anatomical lesion once dcveln])ed a vicious circle is foimed which makes 
it difiicult to answer this question The finding of the lesion at o])(‘ration 
IS not snfiieient proof that it is the ]irniiary factor I am convmc{‘d that 
the further study of tliese conditions, particularly m the o.irlici stages of 
their development, will dcmonstiate that in the majority of cases the in- 
born or acquired disposition to irritative gastric disoiders is the jiriniary 
factor Taking this view we cannot conceive that suigical interlcrcnce 
IS an essentially causative treatment of continuous hypersecretion It is 
true that during the latei stages of the condition the removal of a dis- 
eased appendix oi a diseased gall bladder may prove veiy eifect.ive treat- 
ment, particularly m those cases where the irritation emanating fioin 
these centers has become the predominant feature, the elimination t)f winch 
breaks the vicious circle Some patients deiive a lasting lienefit from 
such operations provided that there is no other center of irritation and 
that the original underlying cause, the irritability of the vagus nerve, etc , 
has subsided In many cases, however, the underlying causes, the inborn 
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or acquired irritability of the vagus nerve and the tendency to irritative 
gastric disordeis, remain unchanged by the lemoval of the gall bladdei or 
the appendix, and they aie apt to create renewed symptoms when pio- 
voked from some other centei of irritation, alieady existing or develop-- 
mg after the operation If these patients want to remain free from 
trouble they have to undergo medical treatment for the irritative gastric 
disoider after the operation and eventually follow it lor a long peiiod ol 
time ISTow, if these patients submit to a thorough and persistent medical 
tieatment from the beginning, good and lasting results are often obtained 
and many a contemplated operation becomes unnecessary 

With growing expeiience I become nioie and more inclined to first thoroughly 
try medical treatment along the lines aheady discussed I am still in favor of 
opeiative treatment when chiomc appendicitis oi cholecystitis give enough trouble 
on then own account to wanant surgical inteiference And, furthei, I am 
still in favoi of opeiations on the stomach in those eases of continuous hyper- 
seeietion associated with gastiie and duodenal ulcer which do not yield to 
medical treatment, which have become in ti actable (cicatiieial, pyloiie obstruction, 
etc ), or when the eiieumstances do not permit of a long continued dietetic and 
medical tieatment With patients of the labeling class the indication for oper- 
ative tieatment comes soonei than with patients who aie in a position to con- 
tinue the dietetic and medical treatment for a long period of time In no ease 
have I seen haim result from a tlioiough and long continued medical treatment 
If, on the contiary, such patients finally come to be operated, they are better 
prepared for it and derive better results One condition, however, should be 
eleaily undei stood, i e , that the medical treatment be controlled by a physician 
experienced m the handling of such eases 

It IS generally stated that eei tain operations, i e , gastroenterostomy, 
yield far better results wlien done by experienced operators than when 
done by others Lockwood (8C) figures the moitality in uncomplicated 
gastroenterostomy performed by a skilled suigeon at from 2 to 3 per cent , 
by the average surgeon 6 to 8 per cent We claim a gi eater difference in 
the results of medical treatment when diiecled by the experienced spe- 
cialist and tlie genera] piactitioner respectively Tlie gi eater expeiience 
will prevent the specialist from dallying too long with medical tieatment 
in cases which leqnire operation He will be able to judge whether bis 
patient is yielding to a carefully laid out treatment with a fair prospect 
of ultimate recoveiy, or whether he is dealing with a case winch is not 
amenable to bis methods on account of anatomical alterations which call 
foi surgical proceedings The determination of a proper indication for 
operative treatment is essentially within the domain of the internist 
Certainly he must know the limitations of his methods of treatment, and 
after carefully weighing the pi os and cons in each individual ease should 
not hesitate to hand the patient over to the surgeon when he becomes con- 
vinced that his methods do not avail Yet, while it is certainly unjusti- 
fi.able to continue unsuccessful medical treatment beyond a reasonable 
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period of time, it la, on the ntliei hand, iiiat as nn]natifiablc not to gne the 
patient a fan chance to get iid o± liib iioublc hy following conscientious]} 
a strict and prolonged inedieal lieatnieiit There is still a ecu tain ])er- 
centage ol moitabty connected with the operation, and those wlio lecoicr 
from the operation are by no iiieana all pcinianeirtly cured In those cases 
with a pronounced tendency to h} peiseciotion we ahonhl ]>ai ticuilail} keep 
in mind the dange- of peptic nicer developing in the ]e-|uiium alter per- 
forming gastioeiiteiostom} — to mention only one of the mail} possiliilities 
connected with operative treatment 

AIedical Treapmeut — The medical treatment of Heielimann’s dis- 
ease should ho stiictly onforecd in e\eiy respect It should, in the first 
place, make use of crery method kuorin to reduce gastric seen ei ion The 
condition repiescnts the most scvcic type of iiiutatne socrchoi} disorder, 
complicated with pylorospasm, which gieally aggra\ales the disoider In 
nearly all cases of this type gastiic or dnodcuial nlcoi is jU’c'seiit, iri(*spc‘c- 
tive of the nature of the original cause of liv])eisecietiou The tieatnuuit 
IS theiefore based on the same priiicijdos as the nleei-lieatuH'ni, which 
best fulfills lire most ossentnd indicalion of ‘•ftting tlu’ slonuudi and its 
secretion at rest, m fact, in gastiosuccoiihcui we usual]} have to ('iitoreo a 
strict ulcer trealmciit foi longer ])Oiiods than in nne<mi])li(‘al(‘d ulcers on 
account of the coin])lication with p'sloros'iiasm 

Wheiievei the patient can afhu'd it he should stav in Ix'd fioin two to 
SIX weeks Securing coniplete icst of body and niiiul is the suiesl iiulhod 
of lediicmg gastric secretion when ])io]uu1y snp])oited bv strict dieting 
and medication In aggiavatod cast's it mu} be nccessan to start witli a 
few days of exclusive rectal ftodnig in oidt'r to givt' the stomach a com- 
plete rest After this, or from tin* heginniiig, a strict milk du't is in ol- 
der Gastiic lavage and the methodical use of zinc suljihatt* and silvei 
nitiate solutions aio essential They should particulailv be iiiMsti'd upon 
with patients who cannot afioid to stay in bed In these' conditions gas- 
tric lavage relieves the snffeiiiig quicker than any other method of trc'at- 
ment, by removing tlic nutating gastric secietion Laige dos(‘s ol atiopni 
sbonld be given for several wc-eks, when possible liypodcrinically with pa- 
tients staying in bed, otbeiwne inteiiially Liberal use bhoiibl be made' 
of bismuth and tire diffeiemt alkalies before meals, after iiieaE, and wlu'n- 
ever pain and eliseomfoit call foi anu'lioratioii Fn maiiv of tlu'se' cage's 
one or two tablespoonfiils of olive oil gnen before meals ])i()V('s \ er\ be'iie'- 
ficial 

This strict form of treatment should ht* kept up tor several wee'ks, if 
possible It IS on the vhole a difiie'ult matter to lay dovu e\ae*t rules and 
figures in legard to bow long a patient should sta} m he'd, bow long be 
should keep up lai age, bow lemg be sbemlel coiitnme the use of atiopm, 
when he should change the diet, etc It is wisei not to determine iqion 
these ] 30 ints befoiehaiid but to he guided hy the symptonib and hy the run 
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of the case In any event it is best to proceed slowly The longer the 
period of comparative rest the better the piospeet of keeping the secretory 
disorder subdued Before we can let np on the stiict treatment the pa- 
tient should have been entirely free from all discomfort for some time, 
the fasting stomach must contain no acid fluid, and the stools must be 
free from occult blood 

He must further remain free from all these symptoms when with a 
steady improvement we giadiially drop the atropiii and lavage, and care- 
fully add to the diet list Alkalies should always be continued foi a long 
period of time It is often very beneficial to give natural alkaline waters 
(Vichy, Carlsbad, etc ) methodically in the morning after lavage has 
been stopped, or, instead of lavage, when it is altogether omitted 

In regard to the diet we should gradually add eggs, nieat-fiee soups 
made of leguminous and similar flours, vegetable purees, etc , following 
the rules given in the above discussion on diet in hyperacidity, to which 
we must refer for details The leading idea is to select food which is 
piepared in such a way that it quickly leaves the stomach without making 
much demand on secretion We should always pioceed slowly, trying one 
kind of food at a time and so finding ont whether it agrees with the 
patient With cases of long standing I prefer to have the patient stick to 
the niilk-egg-legnniinons soup diet for a long time It is an erioneous 
idea that such a diet does not offer enough nutiitive material These pa- 
tients are nsnally highly emaciated and the loss of weight is caused by the 
hypersecietion, by the pains, and most of all by the sleepless nights As 
soon as all these symptoms disappear nnder the treatment described 
above such patients thrive even with a plain milk diet, so that I have 
seen them gam 20 and 25 pounds within a number of weeks 

As a iiile we are dealing lieie with eases of long standing and it is essentially 
a question of peisistency wliethei the impiovement gained duiing the first period 
of stiict treatment will be a lastmg one Among my pieseiit patients theie is a 
physician who came to me eight months ago with all the symptoms of gastio- 
suecoiihea and fiom the fiist pionounced stagnation of food, indicating that there 
was piobahly moie than a meie spastic obstiuction of the pyloins His own per- 
sonal expeiience made him veiy chaiy in regard to gaslioeiitei ostomy and he pie- 
feired to try a long continued medical tieatmeut, not minding how long it would 
take With lavage, silver nitrate tieatment, and the use of alkalies he lost all 
subjective and objective symptoms, and, although from the start attending to liis 
piaetiee, which keeps him active from morning till night, he has gained 25 pounds 
on a diet consisting of milk, eggs, leguminous flonis, and vegetable purees, a diet 
to which he is only now occasionally adding chicken oi fish I could write of a 
long senes of similai eases When such people have the patience and persistence 
necessary to adhere to the diet and tieatment laid out for them, and have penods 
of more active treatment again when symptoms of imtation lecui, they not only 
lose the symptoms of pylone obstruction hut the tendency to hypersecretion as 
well Of course, there must be a pronounced tendency to steady impiovement if 
we are to continue with medical treatment, otherwise we have to consider opera- 
tive interference 
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GASTRIC ULCER 

We discuss gastric ulcei m connection with the irritative secretory 
disorders because for all piactical pmposes the tieatnient of nicer is es- 
sentially that of hyperacidity and hypeisecietion In the foiegoiiig chap- 
ter we have already dealt with continuous h^jieisecietioii as one of llu^ 
foims under which gastric ulcer pieseiits itself In another i>ioiip of 
cases the presence of ulcer eieates ineiely s\nip(onis of h>])eiacidity 
Whatever ideas one may liaibor in legaid to the jialhogoiiesis of gastiic 
nicer there can he no doubt but that the irritatiio secretoiy disoider ]ilays 
a prominent role here Whether the seciotoiy disoidei th(‘ undeilving 
cause of the whole process or merely accompanies the ioimation o1 the 
nicer, its presence is responsible lor the do\elopiuent and the clnonicity 
of the ulcer and its successful iieatraeiit is a eondilio f>iur r///a non lor a 
permanent cure of the ulcei The ticatinent of liv])cracidit\ an<l In jxu'se- 
cretion means prophylactic treatment of Ihe ulcer We do w(»ll to k(H‘]i this 
in mind when the advent of hemorrhage (either in occult oi profuse foim) 
has manifested the piesenco of the ulcer Eiosion^ and ulcers, wluui un- 
complicated, have a tendency to heal nndei apiiropiiatc ticatiueiil, hut 
new nlceis are liable to develop on the same basis unh'ss llu* ii illative 
secretory disoider is piopoily attended to The inclm.ition ot jiatients 
and physicians to attend to this indication thoroughly and lor longer 
periods after a very piofuse hemoiihagc piohably accoiinls for the fact 
that many of the cases who once expciiencod scucie heiuonhage get a good 
final result On the othei hand, many a failine alter ojicrative tieatmeiit 
is caused hy the disregard of the seen'tory disQidei, the patumt being 
made to believe that the new opening will peiimt him to indulgt* in torhid- 
den fruit to his heaii’s content and wull make him imniinie against harm- 
ful mfiiiences of every kind Before and after operations, no mattcu wdiat 
form of ulcer we are dealing with, latent forms, or those wuth manifest 
symptoms of hemorrhage, of pyloric obstruction, etc , w^e should never 
forget that the irritative disorder is a factor winch has to he eliminated 
if we want to obtain lasting results All these patients siiffci from a ten- 
dency to irritative gastric disoider, and it should therefore he a general 
principle to clear up for each individual case the causative ta('tor of the 
gastric iriitation and arrange accordinglv Ins mode of living, dieting, and 
medication Eor further details avo refer the readei to our elaborate' gen- 
eral discussion of these points in the chaptei on the tieatment of hyper- 
acidity We now turn to the treatment of the incidents which occur with 
the development of the ulcer and discuss first gastric hemorrhage 
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G-ASTEIC HEMOEEHAaE 

When occult bleeding, as fiist described by Kuttner (16), later by 
Boas (20) and otbeis, indicates the presence of erosions and ulcerations 
in cases which aie suspected of ulcer on account of hyperacidity, hyper- 
secretion, and other symptoms, it is always a wise proceeding to put such 
patients to bed, restrict then diet to milk or milk and eggs, and have them 
undergo in a somewhat milder foim that treatment which we shall describe 
for cases with manifest hemorihages in the form of more or less profuse 
hematemesis and melsena In thus giving erosions and ulcerations a 
chance to heal during the eailier stages of their development such a timely 
treatment means hue prophylaxis in that it prevents the occurrence of 
profuse hemorihages with a furthei development of the ulcer. Particu- 
larly with patients who have already experienced large hemorrhages the 
demonstration of occult bleeding should always form an immediate indi- 
cation for a rest cure in bed with strict treatment in oidei to prevent the 
occurience of pi of use bleeding The examination of the feces for occult 
bleeding, when pei formed under the necessary precautions, serves as an 
excellent guide in following up these cases Its result must be negative 
for a number of days before we can let up on the treatment, that is, before 
we can allow the patient to get up, to enlaige his diet list, etc In cases 
with occult bleeding the rest cure is usually of shorter duration than in 
cases with more pronounced hemorrhage On the whole, however, the 
treatment should be conducted along the same lines, naturally it has to 
be more strictly enforced and followed up for longer pei lods in cases with 
profuse hemorrhage It should further be stated that the principles of 
treatment are essentially the same in cases of so-called acute ulcer as in 
chronic ulcer 


Maxieest Gasteic Hemoeehage^ 

The tieatment of fiesh hemorrhage should have as its paramount 
object the cessation of the bleeding and should then diiect all its efforts 
towaid preventing a recurrence of the bleeding This is best accomplished 
by securing complete mental and bodily rest The patient should be kept 
strictly upon his back with an icebag on the epigastrium to control the 
movement of the stomach and facilitate its contraction With severe 
hemorrhage it is often necessary to have the patient keep the same position 
for days in succession A full dose of morphin and atropin at repeated 
intervals greatly helps to quiet the patient and at the same time makes it 
easier for him to stand the fasting of the following days It is essential 

^Part of this chapter is taken fiom an article hj the author ‘'The Treatment 
of Hemorihage from Gastric Ulcei’' (70) 
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to give the stomach absolute lest by abstaining fiom nouiisliincnt With 
proluse hemorihage it is usually better even to omit rectal teeding dm ing 
the fiist few days, because nouiishing enoniata may provoke gastiic per- 
istalsis and are said to stimulate gastiic seciction (Umbei, 131) Eoi the 
same reason the customaiy taking of icc pills should be forbidden AVe 
must remember that with any functional activity of the stomach a tresldy 
formed thiombns may easily be dislodged or dissolved The danger aris- 
ing from such an accident is ceitainly gi eater than the dangci fioin star- 
vation 

In the majjoiity of cases the bleeding comes to a standstill during such 
a period of coinjilete rest Unluckily physicians are often inclined to give 
too much active tieatmcnt and distnib rathei than assist the natinal ten- 
dency to thioinbiis foiniation In dealing with gastiic liemonhages we 
find it necessary to point out the dangeis connected with various methods 
of treatment, which aie sometimes great ei than the danger from the 
hemoirhage itself Often the advent of homoiihage frightens not only 
the patient, hut the physieiaii as well The ])hysieian, howeviu’, should 
remember that fatal hemorihage liom gastiic ulcer is comparatively rare, 
probably not moie than 1 to 3 jier cent of the patients dying dm mg lumi- 
oiihage This is shown in statistics of men who personally have followed 
a large series of nlcei cases (Eenwick, -13, Lcnbe, 137, Mwald, 40, Ja- 
coby, 64, foi further statistics sec 4 and 84) The physician do(‘s well 
to keep this in mind, paiticnlaily when confronted with lumiorrhagi* ol 
a seveie type With moderate hcraoirhages the iminc'diale <hmger to 
life is not great, alfhoiigli they may become dangerous -when idtcm rc*- 
peated, theicby gradually nnderinining the vitality of the* ]uitiont Tin* 
special indication for ti eating suigically cases with i epe.it cd l)lei‘ding 
will be discussed latei on Since we are dealing here witli tlie da cel 
treatment of active bleeding I meiely want to point out lliat inodiuate 
hemorrhages have a natural tendency to stop The same lend('iu*y is 
observed m cases with veiy piofnse bleeding The severe ancmiia lesiilt- 
ing from the sudden great loss of blood brings about clianges in Hie sys- 
tem which, if nndistnibecl, of themselves tend to arrest the hlisHling 
The vasoconstriction which goes wuth the advent of sudden aiuuma and 
with syncope allows the bleeding vessel to contiact, and the low activity 
of the heart permits the ioimatioii of a thrombus 

The foimation of a thionihns is paiticnlaily necessary in those eases 
of chronic nicer “whcie the eioded arteiy lies like a rigid piju' in the 
fibioiis wall of the nicer, and being unable to contract can only become 
occluded by the process of clotting” (Eenwick, 43) AVhen the clot- 
ting IS not quickly and efficiently accomplished such patients may bleed 
to death very lapidly A post-nioitem examination may show that the 
nicer, after penetiatmg thiongh the whole gastric wall, liad ciuded a 
larger branch of the arteria panereatiea or lienalis, or one of the main 
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arteiies itself The finding of the anatomical conditions demonstrates 
that piohahl} no medical treatment could have checked the bleeding and^ 
on the othei hand, leaves it often veiy doubtful whethei surgery could 
ha\e accomplished it Owing to the lajnd eoiiise m most of these cases 
we usually find the patient so exsanguinated tliat the lesiilt of an opera- 
tion becomes very pi obleniatical, espiecially when we consider the great dif- 
ficulties that are often met with even post moitem in tiymg to locate the 
bleeding We must leinember that excessive bleeding not only originates 
from eroded arteiies at the base of the ulcer, but also fiom ruptured veins 
around the ulcer, or from minute erosions at distant points, so that even 
resection of the ulcer may fail to remove the source of bleeding With- 
out denying the possibility of checking the bleeding by suigical means 
the conditions present are, as a lule, unfavorable for a successful opera- 
tion We must therefore resign ourselves to the fact that a certain num- 
ber of cases aie lost, no matter what treatment wo may try Luckily these 
cases are not frequent, as wc learned fiom the small total percentage of 
fatal hemorrhages already stated 

In dealing with excessive hemorrhage we should not be infiuenced too 
much by such experiences We do far bettei to base our plan of treatment 
on the knowledge of what actually happens when the bleeding comes to a 
standstill As we have argued before, it is eithei vasoconstriction oi the 
formation of a thrombus which bungs about hemostasis, both processes 
developing with the effect of anemia and the weakened action of the 
heart Uothing seems, therefore, more out of ifiace than the routine treat- 
ment usually met with, which directs all efforts toward over coming the 
depressed condition of the circulation. The attempt to strengthen the 
weakened heart by administering heait tonics, infusions of salt solution, 
etc , IS greatly overdone by most physicians, in fact, it dominates as a rule 
the whole plan of treatment When the desired effect of energetic stimu- 
lation has been reached, the vigorous action of the heart will eventually 
result in fieeing a freshly formed thrombus and thus cause a renewal of 
the bleeding Since the continuation of the bleeding forms the main dan- 
ger of such situations, it is obvious that energetic stimulation may in- 
crease the danger by bringing about exactly what we should try to prevent 
It IS theiefoie unwise to resort mdisciimiiiately to vigorous stimulation 
We should be very reluctant with stimulation, employing it only in case 
of stern necessity, and even then cautiously and jiidicioufely We are all 
the more justified in abstaining from energetic stimulation, as general ex- 
perience teaches that most cases with pi of use hemorrhage, when not end- 
ing fatally on account of uncontrollable bleeding, oveicome anemia and 
disturbance of circulation surprisingly welU I could quote a number of 

^ It may sound paradoxical, yet it is a fact tliat lust those cases of chrome ulcer, 
which at one time or other have a very pi of use hemoirhage, give the best end results 
both in regard to the palliative and the curative treatment of the ulcer, 
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instances wliicli confiim tlie ex23erieiicc of other ohseivcrs ttiat such pa- 
tients recover from apparently hopeless conditions once the hlcedni^ has 
come to a standstill Since the stoppage of the hlecding is the p.UMiuount 
issue of the situation we should avoid distuihiiig it by undue stimulation 
Physicians of a former geneiatioii actually pertoimed venesection when 
confronted with uncontrollable hemoiihagej expecting to have the bleed- 
ing stopped by the resulting syncope and its etTect upon the circulation I 
saw my teacher, Kussmaiil, successfully carry out this piiiiciple in a case 
of extieme hemoptysis We find the same principle in another method, 
which, less heroic than venesection, tiies to mutate its eftcct by ajiplyiiig 
elastic ligatures to the four extremities, thus causing anemia of the inter- 
nal organs by the accumulation of gieat quantities of blood iii the limbs 
This method has been successfully employed in cases of seveie gastiic 
hemorrhage Thus we see that methods which foi a time de]ness the cir- 
culation and lower arterial pressure permit the loimation of a tliroinhus 
and are therefore of greater advantage than heart tonics and vasocon- 
strictors. 

When the thrombus is not foinied and hoiuorrhago conimucs, the ques- 
tion arises ‘What can we do to cheek the bleeding?’^ The genoial ten- 
dency IS to give local treatment aimed at stopping the hoinorihagc 

Diugs 

Of the many lemedics employed for that purpose the so-called styptics 
(acetate of leadj peichlond of non, oil of tai penUne, linniic atid, etc) 
are very unreliable hemostatics, while, on the oilier hand, they aie apt to 
increase the ever piesent and annoying nausea and excite voimling The 
same must be said for tlie internal use of more modern pieparatioiis like 
ergot, gelatin, escalin, and otheis 

Escalin — ^Escalin (aluminium glycenn paste) was introduced and 
highly praised as a local hemostatic by Klemperer (72) Others counsel 
against its use on account of the had results which they have observed 
All these preparations when given per os aie jnst as likely to cause nausea 
and vomiting as to stop the hemorrhage. 

Ergot. — Keither have I ever seen any benefit from ergot gi^en hypo- 
dermically, which, when given in sufiicient quantity, acts as a circulatory 
stimulant and is as such contraindicated for the reasons given above 

Gelatin and Oalomm Ohlond. — ^As for the resulls derived from gela- 
tin pieparations, when given per os and per clysma, the repoits arc very 
doubtful, and given subcutaneously it may cause tetanus unless the prep- 
aration is absolutely reliable As several days aie lequiied to obtain a 
freshly sterilized preparation it is likely to arrive too late Since the 
styptic effect of gelatin is attributed by many to the calcium which it 
contains, calcium cJiIqi id been lecoinmendcd m its stead, best aclnun- 
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istered hj clysma, 10 to 20 gm. (2% to 5 dr ) of a 6 to 10 per cent 
solution every two houis (Boas, 17) Calcium chlorid can do good only 
after absoiption by rendering the blood more coagulable, and when given 
in full doses may prove of value in eases with repeated hemorihages 
But its action is slow and it will hardly exert any influence in profuse 
bleeding 

Adrenalin. — Adrenalin has the great disadvantage that the vasocon- 
striction produced by this drug is followed by a period of vasodilatation 
which may eventually cause a renewal of the hemorrhage Still it may 
prove effective when a thrombus becomes sufficiently fixed before the time 
of secondary vasodilatation 

Serum Treatment. — The serum treatment of hemophilia does not 
promise much for gastric ulcer cases where severe bleeding is usually 
caused by erosion of a blood vessel 

Bismuth — The most reliable of the internal remedies is bismuth, 
which has been extensively employed in the treatment of gastric ulcer 
since Kussmaul and Fleiner’s lecommendation (46, 47) The crystal- 
line bismuth subnitrate is preferable because, as Matthes (90) has shown, 
this salt sticks to the surface of the ulcer, accumulates theie, and by 
making a protective coating for the ulcer allows the blood to agglutinate 
to the bismuth mass While not sufficiently astringent to cause con- 
striction of the blood vessels bismuth aids in the coagulation of the blood 
and at the same time is soothing to the stomach Thus its effect is op- 
posite to that of the more active astringents Bismuth should be given 
in large doses (1 to 2 teaspoonfuls) m every ease It acts best, how- 
ever, when administered after the stomach has been cleaned out by 
lavage 

ITaimyn (96) repoits a ease in which lavage of the stomach, followed 
by the administration of bismuth, stopped a profuse gastric hemorrhage , 
but the patient, who at the same time suffered fiom excessive diarrhea, 
died Autopsy showed that the iilcei was filled by a clump of bismuth 
about 20 gm in weight, almost the total amount taken before death This 
expel lence, which demonstrates the efficient action of bismuth when the 
stomach is previously emptied by lavage, leads us to the discussion of the 
method which I considei of greatest importance in the control of gastric 
hemorrhage, namely, 

Gastric Lavage 

Since I first saw lavage performed in eases of bleeding ulcer at KussmauPs 
clinic more than twenty-five years ago, I have employed this treatment in a senes 
of cases of pi of use hemoirhage, in almost every case with favorable result I 
have no hesitation therefore in recommending gastiic lavage as the most expedient 
means in the treatment of seveie hemorrhage, provided it is carefully applied 

As I am well acquainted with the aversion which most physicians harbor 
against this pioeeduie I shall discuss the pros and cons in detail, The most 
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frequent objection raised against la\a8e is that it may cause peifoiation Per- 
foration, however, only takes place aftei the ulcei has peneliated the diffeient 
layeis of the stomach and has led to neciosis of the seiosa Tins is o\ideiit when 
we examine the anatomical featiiies of the opening As a uile the opening is 
small and eiieiilar, showing the defect piodiiced by neciosis 1 have found this 
condition in a case that I leported (68) in which peifoiation set in one hum altei 
the stomach was washed in oidei to piepaie the 2 »aLient foi the pievioubly jilanned 
gastroenterostomy The same condition was found in similai eases To my knowl- 
edge nobody has ever repoited that the peifoiation opening Avas a laeeiated teai 
through non-neei otic tissue, a finding which would inove that the peifoiation Avas 
a diiect lesult of lavage This, too, could occui only by foieibly ovei distending 
the stomach with a great quantity of Avatei, a iiossibility A\hi(di we may Avell ig- 
nore if oidinaiy precautions are obseiAed With lavage caietully iieiionned I he 
dangei of causing peifoiation by ovei distention is out of the question On the 
contrary, lavage exerts its gieatest benefit by doing a\Auiv AAilh the leal cause of 
ovei distention, by lemoAung the laige quantities of aceiimulaied blood, acid seeie- 
tion, food remnants, and gas Avhieh aie usually iiieseiit m such <Mses, ofleii jno- 
ducmg an enoimons distention of the stomach We can iheielnie dismiss the 
objection that gastiie lavage may cause peifoiation If it should hajipen inci- 
dentally that lavage is nnderiaken jiisl befoie the thieatening peiloiation actually 
occius the cleaning of the stomach Avill piove veiy beneficial in pie\cnliiig the 
escape of stomach contents thiough the peifoiation, theieby gieatly impioving the 
piognosis In my ease, cited befoie, the good lesiilt obtained by lesecting the 
perfoiated uleei must to a gieat extent be ei edited to this fact It is well known 
that the piognosis is better Avlieii peifoiation takes 2)lace at a time when the 
stomach is empty 

A further objection to lavage is that it distinhs the complete lest of the 
stomach, which, as we have seen befoie, is essential in oidei to fiimly seciiic the 
freshly foimed thiombus This is jieifectly eoiiect, Avlien the hemotiliage has 
ceased and we may assume that an efficient tlnombiis has been established Hoav- 
ever, conditions are altogetliei diffeient wdien the bleeding eonlinnes, because then 
either no thiombus lias developed, oi, if foimcd, it does not completely fill tlu» 
opening of the vessel We knoAv fiom geneial smgical expeuenee that such a 
partially oeeluding thiombus is often the cause of continued bleeding The le- 
moval of such inefficient tlnombi is not only not dangeions, but on the eonti.uy 
it is a necessity in oidei to give the bleeding vessel a chance to contiact oi to foiin 
a moie efficient thiombus Piom Avhat I luwe seen this explanation holds tiue 
foi gastric hemoiiliage, because I ha\"e obseived in seAcial instances that the 
bleeding ceased suddenly duiiiig the act of hwage This sIioavs Iioav un]nstified is 
the tiaditional iiile handed down in all text-hooks, that lavage is absolutely foi- 
bidden in gastric hemoiiliage It should ceitainly not be eondeiinied in such gen- 
eral fashion, because lavage may piove the best iiiocedme to stop the bleeding 

Finally comes the objection that the intioduetion ot the tube is diKicult and 
exciting for the patient When lavage is given by a physician ex])eiienccd iii tins 
method he will ovei come the difficulties in inseiting the tube, i)aiticulaily Avheii 
he wins the patient’s confidence by his assmance 

As a rule I have been able to inseit the tube even mth the patient Ivmg on 
his back Avitliout causing excitement oi gieat exeition It is adAUsable to nisei t 
the tube just far enough to secine siphonage and to limit the quantity of watei 
used each time to about 300 e e 

As for the advantages of lavage, I have alieady mentioned the release of 
paitially occluded thrombi. A fuithei veiy stiikiiig advantage is the benefit of 
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lavage when the stomach is distended by large quantities of contents These stag- 
nating masses are usually veiy sour and feimentmg, and then piesence not only 
causes nausea and pain, but acts veiy haimfully by constantly irritating the 
mucous membiane to intense hypeisecietiou, thereby fuither increasing the amount 
of gastiic contents Again, the feimentation always connected with such condi- 
tions iinaiiably leads to pionounced and sometimes to enormous gas distention 
of the stomach, so that when the tube is introduced the contents shoot out at high 
pressuie, even, as I have expeiienced, with an explosive sound It seems hardly 
necessary to explain how detiimental such a distention is in every lespeet No 
doubt it IS fiequeiitly the diieet cause of the continuation of the bleeding The 
removal of the fermenting masses not only lelieves annoying symptoms of gastric 
irritation, but eventually bungs about a dneet cessation of the bleeding by allow- 
ing the emptied vessel to eon ti act and this aids in the occlusion of the eroded 
vessel The evacuation of the stomach and the contraction which follows it aie 
of the gieatest impoitance foi the improvement of eiiciilatory disturbances I 
have seen cases of gastiie hemoiihage in which the pionounced symptoms of in- 
sufficiency of the heait weie due m pait to anemia, but to a much greatei extent 
to the pressuie of the gas-distended stomach against the diaphragm and heart 
In these cases ciieulation was at once impioved when the stomach was emptied, 
while the anemia lemained unchanged I had a veiy instructive ease of this type 
fourteen years ago The patient was a woman aged thirty yeais After excessive 
gastric bleeding the pulse rose to 160, became flutteiing, and the heart action was 
so weak and irregulai that seveial physicians connected with the ease considered 
her at the point of death The stomach was full and so distended that it almost 
reached the level of the axilla Aftei the stomach was emptied the pulse rate 
immediately came down to IIG, the heait action became stionger, and the patient 
recoveied 

The undei standing of such conditions has been greatly advanced by the recent 
study of acute gastric dilatation Acute gastiic dilatation is frequently associated 
with gastric hemoiihage It is geneially admitted that the most lational and the 
most effective tieatment of acute gastiic dilatation is piomp evacuation by lavage 
This holds tiue for eases of acute dilatation m connection with hemoiihage I hope 
that this discussion will encourage physicians to resort more frequently to lavage 
in gastric hemoiihage than heietofore 

Of the cases of severe gastric hemorrhage which I have successfully 
treated by lavage I wish to repoit as an illustration one which is particu- 
larly interesting The patient, aged thirty-nine years, had suffeied for 
sixteen yeais fiom the gastralgic foim of chrome ulcei without hemor- 
rhage In June, 1906, an abscess in the pyloric region was opened, the 
gall-bladder was found normal, and it is probable that the abscess had 
formed after a peifoiation of the ulcei Soon after the operation severe 
gastiic symptoms recnired with evidence of pyloric stenosis Since these 
symptoms persisted in spite of prolonged medical treatment we advised 
operation In June, 1907, Dr Willy Meyer performed a posterior re- 
trocolic gastroenterostomy by means of sutures At the pylorus a hard 
mass was found, producing partial obstruction Eight hours after the 
operation hematemesis set in, winch m the following twenty-four hours 
recurred five times, causing such a very great loss of blood that the con- 
dition of the patient became alarming We decided to evacuate and 
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wash the stomach At first we obtained large quantities of daik bloody 
material, then the washings became blight red, showing that the bleeding 
was still active, when suddenly the watei letnrned cleai Be hue with- 
drawing the tube a large dose of bismuth suhnitiaie was iiouied into the 
stomach The bleeding ceased and an uiiinteiiupted convalescence was 
followed by a peifect cure 


Smgical Ticatment 

In the case cited before, gastiic lavage stopped an atlaclv of severe 
bleeding which followed a gastrocnterosloniy, an interesting fact, when 
we consider that suigeoiis adiiso this operation to cheek exc'cssive hemor- 
rhage Nor is this experience anything uiiiibiial A nuiubci ot surgeons 
in tins country and abroad have repoited the oecurrence of so\eie henioi- 
ihage followung gastroenterostomy I mention Ma'sei Busch (J(i) 

(reporting from Ivorte’s clinic), Clairmoiit (30) (fioin \on Emelsberg’s 
clinic), and otheis Kocher (73), in discussing his own similar expei i- 
ences, confirms Clairmont’s view, that the possilulity of causing a hemor- 
ihage foims one of tlie main dangcis of gastiocntero.slomv, hcHauise in cei- 
tam eases this operation not only fails to stop the bleeding, hul on the 
contraiy it may be the diiect cause of its occnricnce Kik'Iici therefore 
advises more radical operations like excision of the ulcer, etc , whenever 
possible 

In contemplating operative measures -we should distinguish more 
clearly between operations pei formed for the puipose of perfc'cting a 
final and complete cure of the iilcei and those opeiations winch aie under- 
taken for the immediate control of hemorihage We shall later on discuss 
the advisability of ladieal opeiations in cases in which the ulcer, not 
yielding to medical tieatmeiit, causes fiecjucnt hemonhages, ami thereby 
greatly undeimmes the vitality of the patient In such cases, however, 
it IS decidedly bettei not to operate at the time of acute bleeding Ilcie 
the purpose of the operation is not to cheek a given hemorrhage, hut to 
prevent the recurrence of bleeding The radical operation necessary to 
accomplish this certainly piomises better results when performed after 
the patient has recovered from a hemoiihage On the other liaiid, when 
an operation is undertaken for the very purpose of checking the hemor- 
rhage, it has to be done while the bleeding is active Tliib surgical indi- 
cation naturally arises only with very profuse hemorrhages Unfortu- 
nately ]iist in these cases m which we should expect most success from 
the operation the conditions as a rule aie such that the operation forms a 
greater danger than the liemoirhage itself I have already pointed out 
the fact that, with the rapidly developed exhaustion of these patients, a 
prolonged operation must become a hazardous experiment If we want to 
be reasonably certain of accomplishing anything at all we must under- 
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take radical, that is prolonged, operations The quickly performed gastro- 
enterostomy does not answei , it is, as we have seen bcfoi e, entirely unre- 
liable As Deaver states, gastroenterostomy m acutely bleeding iilceis is 
worse than useless Piolonged operations, howevei, aie decidedly more 
dangeious, the peicentage of mortality after radical opeiations being con- 
siderably higher than after gastroenterostomy, particularly when the op- 
eration IS undertaken under the unfavoiable conditions resulting fiom 
excessive hemorrhage When we further consider that even a radical 
operation does not always succeed in checking the bleeding we cannot 
conceive that this uncertain and risky procedure lessens the danger of the 
situation On the contrary, in profuse hemorrhage the patient stands a 
better chance of recovery if treated in the conservative manner above 
described It is not piobable that radical operations undertaken at the 
time of the bleeding will reduce the 3 per cent mortality usually observed 
in excessive gastric hemorrhage 

Medical Treatment 

W^e should try, however, to i educe the mortality by impioving the 
methods of medical tieatment 

In this eonneetion I wish to plead once moie for the fiequent employment 
of gastiie lavage as a diieet means of cheeking the bleeding It is certainly not 
supeiflnons to emphasize the advisability of gastiie lavage, when we realize that 
now-a-days physicians can be more easily peisuaded to perfoim a laparotomy 
than to use the stomach tube At all events lavage should be tried befoie an 
opeiation is decided upon While it can do no haini, lavage will fiequently check 
the bleeding and postpone an opeiation, which may prove necessary for other 
reasons I have no doubt that the good lesults deiived fiom lavage will do away 
with the deeply rooted prejudice against iismg the tube in bleeding ulcer 

When the bleeding has come to a standstill all efforts should be di- 
rected tov/ard preventing a recurrence. This necessitates absolute im- 
mobilization of the patient for several days, eventnally prolonged accord- 
ing to the severity of the case With profuse hemorrhage the patient 
should not change his position for many days, and he should be forbidden 
to sit up when he wants to urinate or defecate 

The ice bag or an ice coil on the epigastrium should he continued as 
long as it is well tolerated and comforting It is usually moie effective 
when applied inteimittently It should never be too heavy, and, if it 
annoys the patient although light, cold dry compresses may be applied 
instead 

Nutriment — The more profuse the hemorrhage the longer should the 
patient abstain from taking anything by mouth In cases of very profuse 
hemorrhage it may be advisable to even abstain from nutnent enemata 
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imtil one feels reassured that no fnithei bleeding is threatening The 
feeling of hunger is usually lelieved by inoiphin and becomes blunted 
within a few days When thirst becomes veiv annoying saline enemata 
may be given, about 5 to C ounces eveiy foui hours Later on they may 
be given alternately with nutrient enemata In oidei to avoid initation 
of the bowels nutrient enemata should not be given inme often than Ihiee 
or four times during the day at intervals of four hours Duiing the night 
the patient should not be disturbed 

One hour befoie the first nutrient enema is given in the morning the 
bowels should he cleansed by thorough bul gentle lai age of the colon with 
normal saline solution or with a weak alkaline solution f about 1 teaspoon- 
ful of bicarbonate of soda to each quait of water) One must avoid the 
so-called high enema with large quantities of watei, which unnecessaiily 
distends the intestine and causes irritation and, bettci, wash the bowels 
in the same mannei as gastric lavage is given, evacuating the leetuin and 
the higher portions of the large intestine by a number of lepcated irri- 
gations, each of which should not be in excess of one qiinit of water at a 
time When successfully cairud out one cleansing iiiigation is sulfieient 
for the day Thcie is no indication lor ropeatmg llu' (dennsing before 
each nourishing enema, as is so otton advised Each ])ine(Mlure of that 
kind means a disturbance foi the patient and, fin thci more, the fretjuent 
cleansing inteiferes with the ahsoiptioii of the nutiient enemata In 
case a nutrient enema causes nutation of the rectum with gas distention 
and pain it is nsnally sufficient to let the lectal contents })ass through a 
tube, which is inserted into the leetum, and to make the intc'vval before 
the next nutiient enema is given longci When the contents show pro- 
nounced pntiefaction it is ncccssaiy to cleanse the colon tlioioiighly by 
lavage and then omit nutrient enemata for tweiily-foui liouih, e\eutually 
altogether In order to avoid nutation of the loctiini it is in the* fiist 
place necessaiy to have the noiiiislnng euemata conqiONod of substances 
which aie non-niitating and to elnninate those which become nutating 
by nndei going fermentation 

Alcohol^ particularly when given concentiatcd in the foim of whiskey, 
as is usually done in this country, is liable to irritate and should be 
avoided Spiro (119) demonstrated that all drinks eonlaiunig 7 to 10 
per cent of alcohol when given per leetiim provoke an abundant, flow of 
gastric secretion Tins is another reason foi not using alcohol with nour- 
ishing enemata For the same icason piopiiotaiy pe]itonG foods, all of 
which contain alcohol, aie not suitable OlherAViso peptones and albumoses 
are most suitable ingiedients, unchanged alhmnin (for example, native 
egg-albumin) is not readily absoibed and often undergoes putrefaction and 
becomes irritating Peptones and albumoses are quickly absoibed, and 
these are not irritating provided they are not given in huge quantities 
As 8, Lambert (78) puts it, “all albuminous food — eggs, milk, and meat 
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lorotlis — should be predige&ted to a degree of complete peptonization by 
means of pancieatic extiacts and bicarbonate of soda Tbeie is a Avide- 
spread babit in piactice of using tbis peptonizing process only for milk, 
and of adding to it only the preparations of meat-peptones wbieb are on 
tbe market Tbe fiesbly prepared peptonized broths and eggs are as 
easily made as is peptonized milk and leave no uncertainty as to the 
amount given ” 

Meat hothj milk, and eggs aie used in different combinations with 
saline solution and with an addition of sugar oi amylum Amylum is 
recommended by Ewald (41), Boas (16), and others, and is said to be 
less irritating than sugar But since amylum has to be conveited into 
sugar before it can he absorbed it seems better to give sugar right off, 
preferably grape sugar, because all sugan has to be changed to grape sugar 
before it can he used in the economy of the system The concentration of 
the grape sugar solution should not exceed ten per cent (of the total 
amount of fluid used in the enema) , higher concentrations easily irritate 
the rectum and cause diaiihea 

Ewald (41) lecommcnds the following formula 2 tablespoonfuls of 
amylum mixed with 160 c c of lukewarm watei or milk, to which are 
added one to two eggs, 60 to 100 c c of a 15 to 20 per cent grape 
sugar solution and a pinch of salt Boas’ (16) foimula is the following. 
250 gm of milk, yolks of two eggs, 1 tablespoonful of red wine, 1 table- 
spoonful of amylum, and a pinch of salt Leuhe (134) gives a number 
of modifications (a) 250 c e of milk and 60 gm of peptone, (b) 250 
c c of milk, 3 eggs, 3 gm of salt, (c) 250 c c of milk, 60 gm of 
amylum, (d) 250 c c of milk, 60 gm of grape sugar 

I usually pioeeed iii the follovung fashion Fust, I give plain saline 
enemala I then add one tablespoonful of a eoncentiated grape sugar solution 
to each enema, giadually inei easing the dose to two and thiee tabiespoonfuls 
When the hist giape sugai solution is well tolerated I add one, later two, eggs, 
meanwlule changing the medium by using meat bioth instead of saline solution, 
or taking half of each, oi substituting peptonized milk foi both fluids The 
total amount of the enema, at flist five to six ounces, may gradually be increased, 
but not beyond 8 ounces foi each of thiee enemata m 24 houis Such a maxi- 
mum enema may contain 6 ounces of milk (or meat bioth and saline solution), 
two eggs, and two tablespoonfuls of concentrated grape sugai solution The 
addition of five to ten diops of tiuetuia opii gieatly lessens the iiritation I 
abstain fiom quoting fiuthei foimulm given by diffeient authois We have to 
try in each ease which of the above ingiedients is best tolerated and should le- 
alrange the combination aecoiding to the individual toleiance 

Von Leuhe’s meat-pauci eas enemata are rarely given nowadays Pan- 
creas pre])arations, howevci, are again lecommended to facilitate the ab- 
sorption of Cl earn which some authors (Meyer, 93, Baum, 5, Strauss) 
add to the nutiient enema On the whole, fats are poorly absorbed by 
the rectnm 
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That the skeptical attitude on the part of many physicians in regard 
to rectal feeding is im]ustitied was lately demonstrated again by exact 
expeiimental work done by Gompeitz (53) in Lafayette Mendel’s labora- 
tory in Hew Haven Gompertz found that the lectiim is capable of ab- 
sorbing watei, sodium ehlorid, and dextrose, and that these substances 
when absorbed are helpful m nouiishiiig the body and supplying fluids 
and salts to the tissues Encniata composed of water, sodium cliloiid, and 
dextrose are thus pioved to be rational and, although inadequate for con- 
tinued nutrition over any coiisideiable time, they are useful in pi eventing 
the untowaid effects of complete starvation vhile not lung is taken by 
mouth When applied by the Mniphy-drip method, one to two quarts 
of normal saline plus 5 per cent dextiose solution may bo absorbed 
within 24 hours 

When nutrient enemata are not tolerated at all and we wish to pro- 
long the starvation period some nutritive mateiial can be given hypo- 
dermically Lately W Ivausch (71) and othcis have been adding 50 
grams of giape sugar to a quait of nonnal saline solution, giving tins 
by hypodermoclysis It provides a sufficient amount of fluid, which some 
authors considei the most essential feature of rectal alimentation, pre- 
ferring to use only saline enemata instead of full nouiishmg enemata 
When nouiishing enemata undeigo putrefaction and iiritatc the bowels 
we have to be satisfied with giving only saline solution (eventually plus 
grape sugar) cither by rectum or hypodeimically When, however, full 
nourishing enemata aie well tolerated and ahsoibed, as is often the case, 
they are of gieat assistance m the management of gastiic heinorihage 
and with gastric ulcer, not only during the peiiod of exclusive rectal 
feeding, but also later on when feeding by mouth is taken up Usually 
at first only very small quantities of food arc given l)y mouth, and there- 
fore it is advisable to continue loctal alimentation for a numbei of diiys, 
giadually deci easing the number of nutrient enemata as the amount of 
food taken by month is increased 

The peiiod of exclusive lectal feeding differs, in cases of moderate 
bleeding one, two, or three days may be sufficient, after jjiofnse hemor- 
rhage it is decidedly better to continue i octal feeding for five to (Ught or 
ten days, and even longer when nouiisliing enemata are well tolerated and 
absorbed It is true that the amount of food which can be given by i octiim 
and the amount of it which is absorbed are not sufficient to maintain a 
nutritive equilibrium, but m cases with profuse hemorihage the danger 
of staivation is considerably less than the dangei of uncontrollable bleed- 
ing We should further consider that during the enfoiced complete lest a 
comparatively small amount of nutritive material is required Haturally 
one should not have fixed rules in regard to the peiiod of exclusive rectal 
feeding We have to he guided by the state of geneial nutiition and by 
the condition of the pulse It is certainly unjustifiable to continue with 
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exclusive lectal feeding when a patient is greatly underfed and keeps on 
showing signs of weakened heart action On the other hand, it is 3ust as 
unjustifiable to generalize on the method of Lenhartz, who abstains alto- 
gether fiom leetal alimentation and gives food by mouth within the fiist 
twenty -four houis aftei the hemorrhage Reports to the effect that early 
feeding by mouth according to the Lenhartz method is apt to cause a re- 
currence of the hemorrhage and so violate the most important indication, 
that of pi eventing fuither bleeding, aie becoming more numerous Bam- 
berger (4), in summing up, states veiy coirectly that the Lenhartz method 
of feeding by mouth immediately after the advent of hemoirhage is a 
risky undertaking The fact that it was employed in many cases without 
causing renewed and fatal hemorrhage does not prove anything against 
the dangei connected with early feeding, but merely coiroborates the find- 
ing of geneial statistics, that even profuse hemorrhages have often a ten- 
dency/ to come to a standstill Most ]physicians who have taken up and 
repoited about the Lenhartz treatment realized its danger and modified 
it by letting one, two, or three days pass before starting it We are con- 
fronted heie with two dangers, that of fatal hemorrhage and that of 
starvation The mistake is not any smaller if we overestimate the one 
instead of the other As always in such situations we have to ]udge each 
case on its own merits and act accordingly instead of strictly following 
the same method for all cases, which is not any more recommendable for 
the Lenhartz method than for any other When, in carefully watching 
a case, we observe that the starvation period is well tolerated, that nutrient 
enemata are absoibed without causing discomfort, that the general condi- 
tion and cii dilation remain comparatively good, then it is certainly to 
the advantage of the patient to continue exclusive rectal alimentation for 
a period stated above as suitable foi the individual case. 

In breaking entirely with the usual period of starvation and rectal 
alimentation Lenhaitz (80, 81, 82) and his pupil Wagner (138) put 
foiwaid a number of reasons which induced them to plead for the ad- 
vantages of early feeding by mouth In the first place, they claim that 
eaily feeding is imperative, because only with improved nutrition has the 
ulcer a chance to heal, and it takes a liberal amount of suitable food to 
raise the state of nutrition in these anemic patients, who are often gieatly 
exsanguinated But it is not only the state of nutrition that is said to be 
of importance Aceoiding to Lenhartz, food given immediately after the 
hemoirhage has the great advantage of binding acid secretion, and thus 
preventing it fiom dissolving a freshly formed thiombus and from irri- 
tating the ulcer Lenhartz further maintains that early feeding prevents 
distention of the stomach and, on the other hand, that the binding of acid 
secretion brings about a state of rest for the stomach, because it is the 
presence of acid secretion which frequently causes peristaltic unrest of 
the organ Undoubtedly cases occur in which hypersecretion continues 
10 c 
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m spite of profuse liemoiiliage and greatly annoys the patient by causing 
pain, gas distention, nausea, and \oniitiiig I have obseived siicli cases 
and have always found it helpful to combat the acidity by giving atiopin, 
bismuth, alkalies, albunim watei, and eventually milk and eggs, m spite 
of the hemoirliage 

It IS just in such cases that gastiic lavage by evacuating the stagnating 
and feimentmg acid contents pi eves the best method of stopping the ten- 
dency to hypei secretion, of hgliting gas distention and acute dilatation, 
and of thus giving the stomach a chance to contract and lest When the 
stomach is once emptied in these cases and, fiiithermoie, m the numerous 
other cases where no distent ion exists, it seems to us a moio lational pro- 
ceeding to keep the stomach in a contracted condition by avoiding all 
intake of food and fluid by inoutli When this state of conti action re- 
mains unchanged for a number of days it not only is the best means of 
stopping the bleeding, but also materially adds to the healing of the 
ulcei, provided the ulcer is not too much induiated It is certainly of 
the greatest impoitance foi the safety of the thiomhns as well as foi the 
healing of the ulcer that foi a number of days the ulcer should not be 
initated at all by the acid secretidii In cases where, as mentioned above, 
hypersecretion continues in sjnie of complete icst, of full use of aiiopin, 
of hismiilh, and of alkalies it may indeed he of advantage to neiiliali/c the 
supeifluous acid by giving milk and eggs nofwitlistamliiig the lecciit 
hemorrhage Such cases, howevci, toim only a ceitain peiccntago and 
it IS not advisable to recommend for gcncial use in all cases a method 
which IS at best considered oiilv porniissihle in a certain type of case 
In most cases by far the safest and the most effective method of avoiding 
gastric secietion is to set the stomach at lest by avoiding all food intake 
Since secretion is invariably piovokcd when food entcis the stomach it is 
a questionable pioceeding to first provoke gastiic secretion and then 
neutialize its acidity by giving inoie food The lively discussion which 
followed Leiihaitz’s recoinmendation lias shown that the views upon 
which Lenhaitz bases his ad\ico aie eironeons in many u^s])octs AVhile 
under ceitain conditions caily feeding may he peimismble, as a genoial 
rule it is safer to adhere to the old pimcijde of having the patient fast 
aftei the hemoiihage How many days and, further, how caiefiilly to 
feed afteiwaid should he decided in caeli individual case In detci mill- 
ing the amount of food vhich should he given when nourishiiicni ])\ mouth 
IS taken up again we follow the same principles as those on winch the 
treatment of the non-bleedmg ulcei is based Since the treatment is 
identical for each condition we shall discuss them under the same heading. 
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The AETEE-TEEATMEijrT OF Bleedihg Ueoer and the Teeatment of 

THE HoN-BEEEDING- UloEE 

The mam principle m the treatment of the non-hleeding nicer is the 
same as that which governs the tieatnient ot the bleeding nlcei, i e , to 
give the nicer a chance to heal hy procuring a most complete rest for the 
stomach and its activity It is therefoie customary with most physicians 
to have patients with non-hlecding ulcers nndeigo a lest cnie in bed for 
seveial weeks and to start the tieatinent by a peiiod of staivation and 
exclusive leetal feeding, such as described for the tieatmcnt of gastric 
henioiihage The intention is to give the stomach, and with it the nicer, 
a chance to contract and leinain fiee from the nutation of gastiic secre- 
tion This principle of seeming the gieatest possible lest foi the stomach 
must leinain the guiding one when nourishment by mouth is taken up 
again In arranging a diet we should always keep in mind that we set 
out to secuie healing of the ulcer by giving the stomach as much rest as 
possible Eor this reason, only such food should be given as mahes the 
smallest demand on gastiic seciehon, binds the gieatest possible amount 
of secretion, and leaves the stomach in the shoitest possible time In 
the section on diet in Hyperacidity Ave thoroughly discussed different 
foods and their preparation with legard to the above indications We 
refer to this chapter foi details both in aiianging a diet during the early 
peiiod of the nleei tieatinent and foi the continuation of the treatment 
over longer periods We pointed out there that the two foods which best 
answer the indication are milk and eggs ISText to milk and eggs we 
found suitable for our purpose soups made of leguminous and other 
flouis, gelatin, oil, buttei, and a ceitain amount of sugar Various com- 
binations can be made of these diffeient foods in getting up a diet for 
gastric iilcei cases 

A number of formulas have been given by different authors prescrib- 
ing for each successive day exactly the kind of food and its quantity 
Most of these diet schemes are consideied obsolete nowadays (as the dia- 
grams given V Leube, by Penzoldt, etc), so that I can abstain from 
quoting them Eoi the sake of refeience I quote the Lenhartz formula, 
which has been discussed so extensively of late 

However, I wish to state most emphatically that the Lenhartz formula is 
as little suitable for every ease as were the oldei foimulas (v Leube, Penzoldt, 
etc ) In fact, I consider it a fundamental mistake to follow any of these for- 
mulae, each one of which has its distinct disadvantages In adhering stiietly to 
the piogiam of one or another author and in trying to make the ease fit the 
regime, we meet with gi eater and more difficulties than when we anange the diet 
in each instance according to the needs of the individual case In doing this 
we should follow certain principles which aie safer guides than a preairanged 
diet list, which rarely fits the mdi\idual case from the start. 
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Calories 2S0 420 637 777* 95511135 1588 1721 2138 2478 2941 2941 3007 3073 
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The foiemo&t piinciple, as stated several times, is to secure for the 
stomach a most thoiough and prolonged rest, it forms the keynote for all 
diet rules m gastiic iilcei In following this piineiple we should select 
only such food as taxes neither the secietory nor the motor activity of 
the stomach However, not less important than the pioper selection of 
food IS the determination of the quantity to be given It is essential to 
decide tor each case the amount of nouiishment which is tolerated by the 
stomach without taxing it and at the same time is sufficient to prevent 
unnecessarily prolonged malnutrition Lenhartz claims that in most 
eases the ulcer does not heal on account of malnutrition, that these pa- 
tients, who are undeifed and highly anemic when the treatment is started, 
require moie nutritive material than is usually ofiered them if a repaia- 
tive process and the healing of the ulcer aie to he expected It is to the 
credit of Lenhaitz to have been the first to emphasize and clear up this 
point The pioclamation of his method caused a revision of the former 
diet rules and induced most physicians, including von Leiibe himself, to 
increase the quantity of food somewhat more quickly than heretofore 
On llie othei hand, the Lenhartz formula pi escribes an increase of food 
which proves decidedly too much for many cases Starting on the day of 
the hemorrhage it provides at the end of the first week foi eight eggs, 800 
gm of milk, 40 gm of sugar, 85 gm of meat, and 100 gm of rice, and 
keeps on increasing the amount of food with each succeeding day Such 
quantities of food may make great demands on the activity of the stomach, 
and the steady secretion and motor activity which go with the disposal 
of so much food inteifere with the principle of giving the stomach a rest 
and chance to contract Authors who have tried the Lenhartz method re- 
port that it is often pooily tolerated, particularly in cases with hypersecre- 
tion In these cases it is of the greatest importance to reduce the secre- 
tory activity as fai as possible, which is certainly not accomplished by eoii- 
staiirly taxing the secretory organ The binding of the acid secietion in 
these cases is iiist as well accomplished by frequent smaller feedings con- 
sisting of milk and eggs Thus we see that the Lenhaitz tieatnient in 
emphasizing the necessity of a sufficient quantity of food often violates 
the other essential principle of securing a rest for the stomach While 
we admit the great importance of a sufficient food supply we prefer to 
regulate the quantity according to the needs in each individual case 
When we ohseive a pionounced state of low geneial nutiition and as- 
thenia, with pool response to treatment and little tendency to recovery, 
we should try in eveiy way to improve the state of nutrition by increasing 
quickly the amount of such food as is well tolerated, and make use at the 
same time of rectal and hypodermic alimentation Even in such cases we 
should not follow a printed formula, hut in adding to the diet we should 
caiefully feel our way, basing the plan for each day on the results of 
feeding on the previous day. Eor the majority of cases, however, it 
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seems to iis infinitely bettei foi the final lesnlt, to consider the principle 
of giving the stomach a lest as of gi eater importance than the state of 
nutrition Even when the patients lose in weight during the fiist few 
weeks they finally gam in weight, even on a restiicted diet, once they are 
freed of their annoying symptoms such as pam, sleepless nights, etc In 
the majority of cases the iiiitative secretoiy disoidcr is a gieatei ob- 
stacle to the healing process than snbnntrition, which is usually well 
home and overcome when the rest given to the stomach bungs about the 
healing of the ulcer We pointed out before that cases with \ciy ])iofuse 
hemorihage often obtain a good final lesiilt, piobably for the icason that 
in such cases, m spite of the extieine anemia, rectal alimentation is kept 
up for long periods and noniishnient by mouth is given only veiy care- 
fully and is increased in quantity veiy slowly 

In another type of case wdiich is characteiized by frequently repeated 
hemorrhages, and which proves inti actable to the or<linary method of 
treatment, such men as Doas (16), encouraged by the good leports of 
English physicians (Eenwick, 44, Andeison, 2, Donkin, 64), have en- 
forced exclusive rectal alimentation and total abstnunce fiom nourish- 
ment by mouth for peiiods up to three weeks, and claim that tins very 
heroic treatment has yielded good results by allowing the ulcer to gian- 
ulate and heal diiinig the long rest given to the stomach Siimlai eases 
are reported hy othei anthois (Danihei gei , 4) I had occasion to obseive 
such a case, in which exclusive rectal alimentation was kept up fui four 
weeks with a splendid and lasting icsult These aie extreme cases, yet 
they demonstrate that in logiilaling the diet we should not be influenced 
too much by the consideration of siihniitrilion The majoiily of ulcer 
cases tolerate suhnutiition wcdl for a pci lod, and when, during this pe- 
riod, the ulcer is given a chance to lu'al hy complete oi conqiarative rest 
of the stomacli, the final lesnlt is hettei and nioie lasting, due to the 
securing of a more solid scar The ])rolonged eiiiorccd inactivity of the 
secretory organ is fnithoi the best means of hreakmg the tendency to 
hypersecretion, which is so often the cause of recuinng ulcerations Par- 
tienlaily in those cases, mentioned hefoic, wheic repeated hcniorihages 
occur IS the lenewed formation of ulcers often due to the fact th.it the 
irritative disordeis were not sufficiently subdued hy pievious mildei ulcer 
cures lu some of these cases only a prolonged enfoiced inactivity of the 
secietory organ will avail and should always lie taken into account even 
when such patients are submitted to opeiations Such .and siiml.n con- 
siderations make it at once obvious how impiactical it is to follow the 
Lenhartz or any otliei formula winch gives a set prcsciiption foi the 
quality and the quantity of food to he taken for each day, irrespective 
of the nature of the ease 

The rate of ineiease of suitable food should in the fiist place he regu- 
lated according to the type of the ulcer In lecent cases and in cases of 
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mild type, altliongli observing all the strict rules given, below, we may on 
general principles progress sonievliat more quickly than in a chionic 
case of old standing, wdiere a prolonged rest of the stomach is really the 
essential feature of the treatment, particrilaily in the cases mentioned 
before, which show a tendency to recniring ulcerations and to repeated 
hemorrhages We should proceed very slowly after excessive bleeding 
These general rules should be modified according to the manner in 
which the indmdnal patient reficts to siibniiti ition , a poor leaction de- 
manding a more lapid addition to the food A still more important gen- 
eral consideration on which to base the ratio of increase is the individual 
tolerance of the quantity of food, which varies gieatly with different 
patients While some tolerate only moderate quantities at any time and 
regularly experience discomfoit with every attemjited increase of food 
which is otherwise suitable, others get along nicely with every increase 
which the conditions permit us to offer them 

In arranging and reaiianging a diet for gastric ulcer cases we must 
pronounce as the most important rule, which should be obseived under all 
conditions, that whatever food is given, and in whatever quantity, it should 
be well tolerated and not cause the patient the slightest discomfort or dis- 
tress This paramount rule should always be enforced not only during 
the eaily period of the ulcer treatment but also latci on, and when strictly 
observed by the patient will sei\e him well to prevent a relapse during the 
course of the treatment and afterward 

In order to comply with this rule it is necessary first to give only one 
kind of food at a time The usual piocedure is to start with milk, which, 
as stated before, is the most suitable type of food and which should form 
the staple diet in every case of ulcei Since the success of the ulcer treat- 
ment depends so much on the milk diet great pains should be taken to 
select the form of milk which agrees with the patient If plain milk 
causes discomfort it should he modified The usual advice to prepare pep- 
tonmed milk by the so-called “cold process” invariably proves a failure 
I fully agree with S Lambert (78), who states that there is no method 
of furnishing a quickly prepared, palatable, peptonized milk, and I can 
only endorse every detail of what he says on this topic m his very lucid 
article on the “Treatment of Gastric Ulcer” “To peptonize milk re- 
quires the constant application of moderate heat for two hours for its 
pieparation, and the product has a disagreeably hitter, unappetizing taste 
The modification of milk, by the dilution of top milk or cream, can fur- 
nish milk of any desired composition Milk can be so modified that low 
percentages of casein can be combined with normal oi high percentages 
of sugar and butter fats And such modified milk, either raw or pep- 
tonized, can be made to agiee with any stomach, however peculiar the 
idiosyncrasy of the patient may be The popular modification of milk by 
mixing it with lime water or Vichy water gives a clew to a method which 
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has heon most successfully used with children It is not so much the ad- 
dition of the alkali, though that is a help to modify the curd foimation, as 
it is the meie dilution which is the essential part. Cowl’s milk has an 
average constitution of fat 4 per cent , sugar 4 per cent , casein 4 pei 
cent, and its casein has the peculiarity of curdling in laige lumps This 
last peculiaiity is usually considered the cause of the milk’s disagieeiiig, 
but the abundance of the euid is an equally impoitant factor in causing 
milk indigestion and gastric mitation. 

“Simple dilution of the milk lomoves the cause of the tioublc, and the 
use of an alkali as a diluent tends to modify the size of the curd, hut 
there is a loss by the same process in nutritive value by a like dilution of 
both the butter fats and the milk-sugar. It will he found that stomachs 
which are the seat of ulcer will often beai fats well, and although cane 
sugar IS at times a source of acid fei mentation, it is found that milk- 
sugar is usually well borne The problem to secure a milk which will not 
irritate is therefore the same as that which has been solved tor iho arti- 
ficial feeding of infants, namely, to dimmish the piotcid and still keep 
the sugar and fat percentages the same as in iioimal cows’ milk ” A 
definite milk formula should he selected for the individual case and modi- 
fied as often as necessary I have often given with advantage first a mix- 
ture of half Cl earn and half Vichy water, from which giadually a suitable 
milk mixture can he formulated 

Milk should always at first he given m small doses at long intervals 
and the temperature regulated to suit the taste of the patient We begin 
with one tahlespoonfnl eveiy one or two hours, gradually increasing the 
dose or shortening the interval, so that the patient gets at the end of the 
first week about 250 to 800 c c of milk in 24 hours This slow mcrcaso 
is indicated in all severe cases and also when gastric feeding is taken up 
during the peiiod of rectal alimentation, the latter being giadually re- 
duced as the amount of food taken by month is increased On general 
principles and when conditions permit it is advisable to follow this alow 
increase also in milder cases, although under certain circumstances it 
may he permitted to progress more rapidly, provided the milk is well 
toleiated But even under moie favorable conditions the increase should 
not be made quicker than to raise the total amount for twenty-four 
hours up to 2 quarts at the end of the second week, the single dose at that 
time not exceeding 250 to 300 c c , with regular intervals of 2 to SVj 
hours The necessity of giving the stomach a chance to contract after 
evacuation forbids the administration of large qnantities of milk during 
the first few weeks Even later on, when the patient is on the fair wa;^ to 
lecovery, and partakes of other food, it is usually hotter not to give moie 
than 2 quarts of milk per day in order to avoid overdistention of 1hf‘ 
stomach I wish to state, however, that I have seen a number of patients 
who tolerated milk well from the beginning and were fond of taking it^ 
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and who were able to take larger quantities (up to 3, 3%, and d quarts per 
day) over long peiiods with great benefit and a good final result These 
are special cases in which the milk cure is a success liom the beginning 
and in eveiy way Eor a general lule it is better to stick to the two-quart 
limit When a gi eater amount of nutritive material is desired we can 
fninish it 111 diffeient ways, lessening the dilution of the milk, if per- 
missible, or by adding cooked cereal gruels to the milk, by selecting those 
articles of food which aie less voluminous than milk, yet are capable of 
binding acid, without piovoking secietion, such as eggs and gelatin, and 
further giving puie cream oi butter Finally soups made by boiling fine 
flouis, and particularly leguminous flours (without, however, using meat 
broth), which are always a good substitute for milk, and very useful dur- 
ing the lattei stages of the treatment, may be taken up during the earlier 
periods As a geneial rule we prefei to start adding such foods after a 
straight milk period of several weeks, but the necessity for doing so may 
turn up sooner, during the fiist few weeks, when milk is too badly tol- 
erated and can be taken only in small quantities or not at all, or when the 
amount presciibed above seems insufficient nouiishment foi the case 

Lenhaitz combines milk and eggs from the beginning, starting with 
two eggs on the first day, and adding one egg every day up to 8 eggs at 
the end of the first week, an amount well tolerated by most patients, but 
soon becoming repulsive to others. Senator (116) starts with cream, 
small lumps of frozen butter and gelatin, prescribing. 

9 

Gelatin alb puriss — 15 0 200 0 §ss §viss 

Eleosacchor pulv 50 0 qiss 

M et Sig — 1 tablespoonful eveiy half hour 

The addition of sugar is recommended by several authors, particularly 
Strauss (121) and Lenhaitz, and is useful piovided it does not cause fer- 
mentation and gastiic iriitation Again, others combine from the start 
milk, eggs, sugar, and butter (Eisner, 3Y) — an impractical plan, since it 
does not peiinit of judging which article agrees with the patient and which 
causes the discomfoit We would point out once more that at whatever 
time other foods than milk are administered, whether during the fiist 
few weeks or only after a period of straight milk diet, it should always 
be a stiict rule to add only one other kind of food at a tune, so that if it 
causes any distress the new article of diet or a new method of adminis- 
tration may be ascribed as its probable cause Whether such articles as 
we just mentioned are taken up from the start or added after a period of 
straight milk diet they should be continued for weeks m succession if 
possible A¥e must abstain from giving strict rules in regaid to specified 
periods for the one or the other type of food just mentioned. 
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Instead of consulting a tabulated formula it is a far more reliable and 
more profitable way of proceeding if we consult tlie recoids of the 
previous day and base the continuation and modification of the diet list 
on our knowledge of what agiees and what disagrees Avitli the individual 
patient. In case we find that milk and eggs are tolciaied in sutficient 
quantities we may continue this combination, giadually adding the one or 
the othei kind of fluid or semifluid food, always consulting Ihe tasie of 
the patient If from the beginning milk makes timi])]e, and has to be re- 
stricted in quantity, we are more libeial with eggs, gruels, and the different 
flours, etc , so that diffeient patients giadually get an individual diet 
list, while on the whole restricted to those ai tides of food mentioned 
above 

The same general rules should prevail when, aftei a more or loss pro- 
tracted period, restricted in diet to milk, eggs, gruels, floui -soups, gelatin, 
ete , it IS deemed time to allow solid food First of all we should again 
observe the rule to invariably make only a single change at a time, no 
matter how simple, because by strictly adheiiiig to this rule wo are always 
m a position to correct quickly any mistake and prevent rela^iscs m the 
course of the treatment It has further been urged, and ]ustly so, that 
with eveiy more radical change, and the change fiom fluid and semifluid 
to solid food must he eonsideied radical, the stools should be examined for 
occult blood, an excellent control m addition to the one furnished by the 
subjective feeling of the patient 

In selecting solid food, suitable for the first attempt, and in adding 
others, when increasing the number, we should always keep in mind the 
indication, given at the beginning of this chapter, that the food must he 
of such a character and he prepared in such a way that it taxes the stom- 
ach as little as possible Foi details regarding tlie aitich's of srdid food, as 
well as for the articles of the second gioup (eggs, gelatin, gtucE, and 
leguminous soups), we must refer to the cliapter on diet in Hypei acidity, 
where we fully discussed the different articles of food and their methods 
of preparation However, we would state heie once more the two most 
essential conditions which have to be fulfilled First, that wliatever kind 
of food IS selected, whether fiom the animal or the vegetable kingdom 
(meat, fish, poultry, vegetables, etc ), it should he boiled, in oidcr to de- 
prive it of its extractive substances which we have learned to know as ex- 
citing agents of gastiic secretion not only in meats, hut also in vegetables 
Secondly, all such food, after being boiled, should be finely divided and 
pureed, if possible In relieving tlie stomach of the task of dividing up 
food we spare its activity in every diiection, since less secietion is re- 
quired, and all food which enters the stomach finely divided makes a 
quicker egress, thereby shortening the peiiod of digestion Leiihartz’s 
celebrated diet scheme violates this impoitant rule iii allowing raw moat 
from the fifth day on. A Schmidt and others have coirectly pointed out 
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that the digestion of the nndissolved fibrous parts of raw meat means 
a hard task for the stomach, thus defeating our own purpose 

Peisonally, I am decidedly in favoi of postponing the addition of meat in 
any form or shape as long as possible When I am ready to add solid food, I 
prefei to stait with vegetable purees, gradually adding thoroughly boiled rice, 
puree of potatoes, custaids and similai egg desseits, putting fish, poultry, and 
meat eouises at the end of the list 

The time when solid food can be given varies greatly With recent cases of 
mild eharactei, who undergo a moderately strict treatment, it is customary and 
sufficient to keep the patient for two or thiee weeks on a diet consisting of milk, 
eggSj gruels, etc , and to start with carefully prepared solid food during the 
third, fourth, or fifth week according to the nature of the ease I wish to make 
it deal, however, that with very chionie eases, particularly those which have a 
tendency to relapse, the diet may with advantage be restricted to fluids and semi- 
fluids for much longei periods 


In cases witli pi enounced clironicity a result can only be expected 
from medical treatment if the pimciide of sparing the activity of the 
stomach is adhered to as long as possible. And the most effective means 
of sparing the activity of the stomach is strict dieting This applies not 
only to cases with frequently repeated hemorihages, but equally as well 
to those without hemoirbages My own experience puts me fully in ac- 
cord with those authors (Boas, 19, Elemer, 46, Best, 6, and others), who 
find the best results of a long-continued strict dietetic treatment, carried 
out even at the cost of subnntrition, in eminently chronic cases running 
without hemorrhages The most stubborn forms of chronic ulcer are those 
located neai the pyloiic outlet and causing the clinical picture of con- 
tinuous hypcrsecietion If we expect to make an impression at all m 
these cases the usual coui&e of tieatment, covering a period of three to 
four weeks and allowing the patient aftei this time a more liberal diet 
including solid food, will haidly avail We discussed this special form 
of chionic ulcer under the heading of gastrosuccorrhea, and I mentioned 
theie that as a iiile these patients gain in weight even on a very Testricted 
diet once they aio freed of pain and sleepless nights I wish to add an- 
other observation, wliicli I have made frequently, namely, that there is 
usually no difficulty in peisnading the patient to adhere to the restricted 
form of diet Once they find out what it means to he entirely free from 
discomfort and pain they are only too willing to adhere to the strict regi- 
men In fact, in a number of such cases I met with objections when I 
proposed a change after the patient had been on a very strict diet for 
many months, and in some cases for years The following case will serve 
as an illustiation The patient, a man at the age of 60, who had suffered 
for over 25 years from all the symptoms of chronic ulcer, including a num- 
ber of hemorihages, claimed when I first saw him that his circumstances 
did not peimit him to undeigo any medical or surgical treatment requir- 
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mg a rest cure m "bed, but promised to adhere strictly to the prescribed 
dietetic treatment When I saw him again a year lalei he was still on 
his diet, consisting of several quarts of milk, cream, eggs, ginels, and 
leguminous flour soups, on which he had gained 35 pounds, while, at the 
same time, losing all the pain and discomfoit which had maned his life 
for a quartei of a centuiy On the occasion of his annual visit, repeated 
a number of times, I giadually persuaded him to add piiiees of some 
vegetables, rice, custards, and cbickeii oi boiled fisli once a week I suc- 
ceeded, liowevei, not without difficulty, always meeting with the same 
objection, that he did not desiie to give up a diet which was fully suffi- 
cient to sustain his strength and which, on the other hand, had cuie<l him 
of his chionic and veiy annoying affliction, so that he was able to attend 
to his hiisiiiGss in propei foini and meet his obligations 

To those who are peisistent in strictly dieting comes the reward of a 
cure in not a small percentage of chronic ulcer cases On the othci hand, 
many failures of the so-called medical treatment must lie aitribuied to 
the short time given to the dietetic treatment, and to the laxity shown by 
patients and physicians alike in legard to the dietary after the leguhition 
treatment of four to six weeks is fiiiished This applies not oiiljv to scu'ci’c 
and veiy stubborn forms of the chionic ulcer Ho niattci how mild a 
case we arc dealing with, a patient who has once shown syinjiloins of ulcer 
should he impiessed by the possibility that he may develop ulcers in new 
situations or siiflei a relapse in the old unless he makes up his mind to 
adhere to strict dieting for at least one or two years and possibly longer 
The tendency of this disease to recur can he fought successfully only on 
the condition that the patient is taught to observe a piopbylactic diet, 
avoiding all the eriors which we enumerated in the chapter on hyper- 
acidity as possible causes of irritative gastric disordeis, overindulgciico 
in eating and dunking ni general, and m particular, in quantity and in 
quality (coarse and tough food, spiced and highly seasoned, ('xcess of 
common salt, alcohol, tobacco, etc ) The piophylaxis should furtbor ex- 
tend to a revised mode of living, avoiding ovei-fatigue, both ])hysieal and 
neivous, and undue excitement Sometimes it is necessary for the pa- 
tient to change his occupation A very mstiuctivo case is that of a young 
lawyer who, after several years of snffeiing from hyperacidity symptoms, 
had his first very excessive heinorihage while pleading a case in coiiit A 
year later, after full recovery, although advised to stop couit woik, he 
tried another case and again in court in the midst of the trial buffered a 
second, almost fatal, hemorihage This time the warning lasted for two 
yeais, when he took chances again and for the third time experienced a 
profuse hematemesis during an exciting trial in court The last con- 
vinced him that he had to give np pleading in court 

Drugs and Other Remedies — ^During and after the rest cuie, which, 
in mild cases, should last three weeks, and in more severe cases up to six 
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weeks, treatment by resting and dieting can be supported in different 
ways 

The application of hot flaxseed poultices (or electric pads) proves 
very helpful in all cases which show neither signs noi tendencies of 
bleeding (occult blood), particularly in all chronic, indiiiative forms 
Von Leube (136) praises the effect of poulticing, which he considers 
an impoitant part of the ulcer treatment, and only lately uiged its 
application, claiming that the effect of the treatment actually depends 
on the regularity and persistency with which the hot poultices aie ap- 
plied They produce active hyperemia of the stomach and provoke a 
quicker granulation of the otherwise atonic ffooi of the ulcer Before 
1^6 poultices the skin should be soaped and rubbed with alcohol 
and table salt After that it is piotected by a compress covered on the 
inner side by a thick layer of borax ointment, for which the following 
formula is recommended; 

Spermaceti 

Oerse albse aa 5 0 gr Ixxvii 

Petrolati albi 30 0 §i 

Glyceriti boroglycerinise 15 0 §ss 

The poultices should be applied as hot as tolerated, and should be 
changed every ten to fifteen minutes The constant changing can be 
avoided by using an electric pad 

The treatment by drugs is to a great extent directed against hyper- 
acidity and h\ per secretion, so rogulaily associated with ulcerations of 
the stomach, and is theiefoie essentially the same as that lecoinmended 
for these disoideis Refeiiing to the above chapters in legard to their 
administration we wish to give heie only a few special points 

Allah fs should be used very liberally at all times, because they not 
only relieve pain by neutralizing acid, but act curatively by reducing gas- 
tric seciotion (Bickel, 12) Like others, I have made it part of the 
routine tieatiiiciit to give alkalies from the very first day when anything 
at all IS given by mouth, and even duiing the starvation peiiod whenever 
the presence of acid fiiiid in the stomach lequires neutralization Thus in 
all cases associated with continuous hypersecietion frequciit doses of 
alkalies are a necessity and should be given day and night Paiticularly 
in those cases does the effect of the alkalies support the acid-bniding in- 
fluence of such food as milk and eggs The systematic use of alkalies 
should be continued for long periods of time in all cases of ulcer which 
show symptoms of hyperacidity and hypersecretion Alkalies are fre- 
quently used in the form of natural mineral waters A small tumbler 
of waim Carlsbad water taken m the morning is part of von Leube’s 
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ulcer treatment It can be taken for long periods of time by ulcer pa- 
tients Its decidedly beneficial effect, attested to by veiy conseivative 
observers (Ewald, Strauss, etc), is m the fiist place attiibuted to its 
inhibiting effect on gastric secretion (Jaworski, G5) One should avoid 
distending the stomach by giving unnecessarily large quantities 

I wish to state, however, that I have seen some excellent lesults from 
a regular “Cur” at Carlsbad in patients who had tiied in vain by all 
other methods of ulcer treatment to get iid of then iiritative gastric dis- 
order with lecurient ulceiations I should not like to dispense with the 
beneficial effect of the Carlsbad watei, and often advise my patients to 
take a tumbler of warm Carlsbad vater in the moining in a com sc of 
treatment lasting a few weeks and repeated several times during the year, 
or to continue its use for months in succession 

AUo'pin^ which Eiegel (107) and his pupils consider the inobi powei 
fnl inhibitor of gastric secretion, was used successfully ]\v Taboia (127) 
in a series of severe chionic ulcers wuth liypeisecietion Taboia gave 
hypodeimically 1 to 3 mg (1-60 to 1-20 gr ) daily foi ioui to ten weeks 
in connection with a strictly observed lest cure and dietetic tieatment, as 
desciibed above He claims that the systematic atiopiii tieatment better 
than any other method fulfills the most iiiipoitant indication ol every ul- 
cer cure, 1 e , to set the stomach at rest It accompli si les this liy its in- 
hibitory effect on the vagus neive, thereby not only lediicing gastiic secie- 
tion, but also relieving the spastic conti action of the gastric musculatiiie, 
particularly at the pylorus 

I have used atiopm very extensively and can only eoiifiim Taboia’s state- 
ments, at least for eases which shoiv gieatly inei eased iiiiiability of the vagus 
neive These patients usually show a maiked toleiance foi huge doses of atiopm, 
which may be taken foi many weeks in succession without ci eating any ill efiects 
This, however, is not true for all nleei eases In not a few patients I have met 
pronounced mtoleianee for atiopm, small doses piovokmg annovmg diyness of 
thioat, disturbance of accommodation, and sometimes ci eating mental excitement 
and iiniest Hence, I always stait with small doses, beginning with five dnips of a 
one to one thousand solution (0 01 10 0), thiee limes a day, and mciease the 
dose one drop each following day until I obtain a full physiological effect I have 
found the internal administration more suitable foi this puipose and just as 
effective as the hypodermic application 

The bismuth treatment has been extensively employed in ulcer eases 
since Kussmaul and Elemer (46) proposed its systematic administratiou 
The action of this agent is mamfold and its benefit is derived fiom chemi- 
cal as well as fiom physical effect Elemer, Schule (117), and others 
have shown that it reduces gastiie secretion, while Matthes (01) demon- 
strated that bismuth piovokes a more profuse secretion of mucus than can 
he provoked by any other agent The wiitei (69) has pointed out the 
great and important role which the increased secretion of mucus plays in 
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the healing of the iilcei* hfot less important is the physical effect of the 
bismuth treatment, inasmuch as it, particularly the suhnitrate, when 
given in large doses settles on the uneven surface of the ulcer, thus giving 
it mechanical piotection It protects it in the first place against the 
harmful influence of acid secretion, thus not only preventing pain, but at 
the same time all the reflex symptoms which go with the irritation of the 
ulcer and lead to the formation of a vicious circle (hypersecretion, peii- 
staltic unrest of the stomach, pylorospasm, vomiting, etc ) Further, act- 
ing as an astiingent, bismuth facilitates the healing of the ulcer and its 
antiseptic qualities inhibit the fermentation of carbohydrates These 
many qualities do not come into play in every case and bismuth is by no 
means a panacea, yet the lesult of the extensive trial given the bismuth 
treatment leaves no doubt but that its administration benefits and greatly 
assists in the healing of the ulcer in a large numbei of cases 

Fleiner considers the bismuth tieatment particularly indicated: 

1 During any treatment for ulcer, when the change fiom fluid to 
semifluid and from semifluid to solid food causes the slightest discomfort 
or hyperacidity symptoms 

2 In all cases which suffer relapses after going through a regular 
ulcer treatment In these cases it should begin as soon as symptoms 
appear 

3 In all cases of long standing, in which we may presume the exis- 
tence of induration and a poor tendency to granulation 

When used methodically it should be given for several weeks, at first 
eveiy day, after a week every other day, then at gradually prolonged 
intervals 

The bismuth tieatment displays its action to its fullest extent when 
administered as oiigmally advised by Kussmaul-Fleiner, that is, in doses 
of 10 to 20 gm (2% to 5 dr ) suspended in about 200 c c (6 oz.) of 
water and applied through the tube after a thorough cleansing of the 
stomach by lavage When lavage is not indicated one teaspoonful of bis- 
muth suspended in a tumbler of water may be taken by mouth, prefer- 
ably % 1 hour aftei internal lavage has been performed by the drinking 

of waim Cailsbad water In cases where a starvation period is observed 
the best time to begin the use of bismuth is coincident with the return of 
gastric feeding Lenhaitz starts the bismuth on the day of the hemor- 
rhage, giving 1 to 2 gm (15 to 30 gr ) 3 times a day instead of the larger 
dose in the moining When given on a fasting stomach by mouth the dose 
is usually not to exceed a teaspoonful A number of authors recommend 
an even smaller dose I prefer the larger doses and, as mentioned before, 
find the best results when applying it after gastric lavage I further favor 
the subnitrate I cannot convince myself that it is more constipating 
than bismuth carbonate, while, on the other hand, the subnitrate sticks 
more readily to the uneven surface of the ulcer 
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111 place of biamiitli Klemperer (73) recommeiirlcd escalin, and Pa- 
riser (98) a consideiably cbeapei mixture of piepaied chalk and talcum 

Silver mhate is a ding time honoied m the tieatment of gasiiic iilcei 
Its effect is twofold In tlie iiist place, it is expected to act dirc'clly on 
the nicer in stimulating granulation Much more impoitaut seems to us 
the second indication, that of combating by its use the imtatiM' gastiic 
disoidei invariably assoeiaied with gastiic nlcei We could sliow that 
gastric iiiitahility in nicer cases is to a gieat extent caused by lack oi 
niuens, a fiec^uent finding, which we have iiieiit loned befoie as a causa- 
tive factoi in the development of the ulcei We claim that the beneficial 
effect of the silver nitiate must be attiibnted to its powei of indncmg an 
increased secietion of mucus Pawlow (09) demonsliated on dogs with 
gastric fistulas that mucus is secieted in veiy large and at times in onoi- 
mous quantities, when a 10 pei cent silvei nitiate solution is brought 
into the small stomach IMy clinical observations conohoiate the lesult 
of the expeiiment and show that the powci of silver nitiale to induce 
and inciease the secietion of mucus can be tinned to ad\aiitage as a 
therapeutic agent The most pronounced effect winch follows the admin- 
istration of silvei nitrate is that it reduces gastiic hypeieslliesia 

My examinations showed that this is accomplished by an incicasc oC iniiciis, 
not, as was foinieily held, by leducmg gastiic secretion We discussed this topic 
fully under the heading hypei acidity, to which we refer foi details lu leuaul to 
technique and indications foi the silver nitiate tieatment I can only lepeat what I 
emphalieally stated under that heading, that the in ci eased secietion of mucus, 
which follows the application of silvei nitrate, especially by lavage, is the most 
reliable means of i educing gastiic hyperesthesia 

Howevei, the increased secretion of mnciis means nioie tlnin moredy 
the reduction of pain and discomfoit The lack of mucus winch so oflcn 
is obseived with irritative gastric disoiders is an important factoi in the 
development of the nicer I juiblished my views on this point in an ar- 
ticle on Amyxorrhea Gastrica (GO) fioin which I quote ^‘Wilh a normal 
stomach the layer of mucus protects the gastiic mucosa against mechain- 
cal, thermic, and chemical insults, and it is fuither tlio host piotcvtion 
against the action and invasion of bacteria Without sutficutml covciing 
of mucus the gastiic mucosa becomes more easily in]urcd by the many 
insults to which it is constantly subjected When once injured, ('veii 
though slightly, the damaged pait becomes more prone to tlie invasion of 
bacteria and to the digestive action of the gastric juice Again, the 
thinnei the layei of protectne mucus the easier will these secondaiy 
deleterious insults to the injured mucous meinbiane take effect Under 
such conditions the digestive activity of the gastiic juice must bo pai- 
ticnlarly pronounced when hyperacidity is present 1 consider it prob- 
able that such occurrences aie the primaiy distuihances in the develop- 
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ment of gastric ulcer because we find both lack of mucus and hyperacidity 
during the eaily stages of such cases, which run with the development of 
ulceiations That in such cases the fiist supeificial lesion may gradually 
grow and get cleepei becomes plausible, when we consider the chronic 
nature of the gastiitis which, whatevei may be its original cause, bungs 
about both the lack of mucus and the hypei acidity The peisistency of 
both these distuibances explains the development of the ulcer and also its 
eminently chronic chaiacter We should bear this m mind when dealing 
with a gastiic iileei, and should tiy to tieat all distuibances which cause 
the development of the ulcer and account for its chronieity One of these 
disturbances is the lack of mucus A treatment which brings about an 
increase of gastiic mucus helps to cure the ulcer How impoitant an in- 
creased secretion of mucus is foi the healing of a gastric ulcer is demon- 
strated by the clinical expeiience that the development of a mucous gas- 
tritis proves more conclusively than anything else that the ulcer has 
healed Turck (130), who studied the factois concerned in the healing 
of artificial gastric ulcers produced in the dog, noted among the changes 
during the piocess of repaii a great increase of mycogen cells, in fact, 
to such a degree that even zymogen cells were tiansfoimed into mycogen 
cells ’’ We thus understand that tlie silver nitiate tieatment, in bunging 
about an increased secretion of mucus, is not only an excellent palliative, 
but a distinct curative measure, when propeily administered Referring 
to the discussion of hyperacidity for details regarding method of admin- 
istration I merely state here that, when given bv mouth, it becomes partly 
ineit before leachnig the stomach, and that it can be given then only for 
a short time because of the danger of aigyiosis xA.1 though I admit the 
relief that usually follows the administi ation by month in patients who, 
for some reason or othei, cannot submit to treatment by lavage, never- 
theless, in Older to get a full effect, we should apply the silver 
nitrate solution by’" lavage and repeat it as often as is considered neces- 
sary 

The treatment is not only given for relief A few treatments which 
may bring relief are insufficient when we intend to change the condition 
of the mucous membrane and to cure if possible the gastritis which is the 
underlying cause of the formation of ulcers By continuing silver nitrate 
treatment by lavage over long periods, gradually increasing the intervals 
from one day to a week, I have obtained good results in chronic ulcer 
cases which had stubbornly resisted other methods of tieatment, including 
repeated rest cures and well-aiianged dietetic treatment 

The oil Lreatiiienl was suggested by Cohnheim (31, 32), who pre- 
scribes 100-150 c c (3 to 5 oz ) of warm oil 1o be taken in the morning 
and smaller quantities (1 to 3 tablespoonfuls) before the mid-day and 
evening meals Cohnheim claims that by forming a protective coating 
to the ulcer the oil not only relieves pain, but also vomiting and the ten- 
11 o 
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deney to pylorospasin^ that, Avhile thus allowing the patient to eat, it acta 
itself as a food, and that finally it i educes gastiic secietion 

Hot all these claims could he corroborated by other investigatois, yet 
the nse of oil has yielded good results m the hands ol many The most 
constant efiect is the relief of pam This is satisfactoiily explained when 
we consider the frequent lack of mucus m gastiic ulcer cases to which we 
have lefeired seveial times Oil taken before meals spieads quickly 
over the gastiic mucoba and piovides it with an artificial protective cov- 
ering when the natuial protective layer of mucus is insufiicient I found 
that this is lust as well accomplished by giving smaller doses, one table- 
spoonful about t /2 hour befoie meals To most patients it is a hard task to 
swallow the laige quantities of oil advised by Gohnheiin, and to many it is 
actually repulsive, so that they refuse to take it 

When it IS intended to use larger quantities it is decidedly better to 
introduce the oil through the tube into the stomach after lavage has been 
performed Especially m those cases in which large quantities arc said 
to be particularly indicated previous gastric lavage is in oidei foi othei 
reasons Oohnheim recommended the oil tieainient as paiticularly elec- 
tive in cases with pyloric obstruction He and his pupils, as well as otbeis, 
report cures accomplished by the oil treatment in cases where operative 
treatment for the pyloric obstruction seemed unavoidable 

AYhen we discussed the value of oil in hypeiaeidily \vv iiointed out 
that, with gastric stagnation present, oil easily undoigoes fermentation, 
the acid products of which may create severe gastric iirit alien Ewald 
(40) leports such an experience followed hy a profuse lumiorrhage ft is 
therefoie essential to thoroughly clean the stomach of all stagnating and 
fermenting masses before putting the oil into the stomach Aside from 
providing a protective covering and thus preventing irritative seeietioii 
oil provokes legmgitation of duodenal contents, which aie alkaline and 
neutralize acid gastric contents 

Gastric Lavage.' — In desciihmg the bismuth, the silver nitrate, and the 
oil treatment we found for each of these methods that the best results aie 
obtained when these leraedics are administered through the tube In 
neaily all text-hooks the general rule is handed down that the introduction 
of the tube is contiaindicated m gastric ulcei In tins gciieial form the 
rule is unwai ranted We bad occasion before to state this when we dis- 
cussed the great value of lavage in the direct treatment of excessive liemor- 
rbage, where it may prove the best means of stopping the hemorrhage 
After the hemorrhage and, fuithermoie, in eases which show a tendency to 
hemorihages the indication of piociiiing for the stomach a complete rest 
makes it advisable to omit gastric lavage, piovi^led we accomplish the task 
of setting the stomach at rest Otherwise, for instance, when theie is 
present pyloiic obstruction with eontmnons hypersecretion, the removal 
by lavage of the stagnating acid fluid is the best method of setting the 
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stomacli at lest, even in cases witli a tendency to liemorrliage Instead of 
provoking licmoirhage lavage will be mstiuniental in preventing bleeding 
in such cases Aftei having employed gastric lavage for over twenty-five 
years in numerons nicer cases I can state that I have never seen any harm 
result from its use In the first place, I have never observed that it 
directly brought about hemorihage of any importance Small hemorrhages 
from superficial lesions of the mucous membrane, as frequently found in 
cases of chronic gastritis, are without significance Like others, I have oc- 
casionally siphoned from the stomach blood which was present before the 
introduction of the tube, usually unknown to the patient. In every such 
case I obtained good results fiom a careful hut thorough cleansing of the 
stomach, followed by the introduction of a bismuth suspension hefoie the 
tube was removed 

My experience encourages me to ask for the abolishment of the firmly rooted 
prejudice against lavage m gastiie ulcer In doing so, I find myself fully in 
accord with Salih (111), Wagnei (139), Bambeiger (4), Rutimeyer (110), and 
others, who claim that lavage is altogether too little employed in the treatment of 
gastric ulcer In excluding methodical lavage we depiive ouiselves of one of the 
best methods of treatment, winch, if judiciously employed, will bring about good 
results in eases which seem intractable to other methods of tieatment The in- 
dications foi its employment are many We mentioned its usefulness in diiectly 
combating excessive bleeding and as a means for the administration of remedies 
(bismuth, silver mtiate, and oil) We fuithei discussed at length the gieat value 
of lavage when we aie dealing with that group of ulcer cases which presents itself 
as the clinical pictuie of continuous hypeisecietion (Reichraann’s disease) The 
removal of the stagnating acid masses is not only palliative, but curative in ef- 
fecting lest foi the stomach I agree with Rutimeyer (110) and Schmidt (114), 
who coireetly pointed out that continuous hypersecretion is often provoked by 
the irritating effect of small food remnants sticking to the surface of the ulcer 
Lavage removes this souice of irritation Rot less important is the methodical 
employment of lavage in all cases with more pronounced stagnation and pylonc 
obstiuction By removing the stagnating and fermenting masses lavage eliminates 
a constant source of iintation of the ulcei and the gastric mucosa, and, further- 
more, by cleaning the ulcer, lavage allows us to biuig into full play all those 
methods of tieatment which we have enumeiated as devised foi promoting the 
healing piocess Finally, the cleansing as well as the medical treatment con- 
nected with lavage aie the most efficient means of treating the chrome gastritis, 
which IS the nndeilymg cause of the whole process If we thus succeed m eunng 
the gastntis and the ulcerations we often cure the pyloric obstruction, not only in 
cases where the obstiuction is of a spastic nature, hut also when the obstiuction 
IS paitly caused by inflainmaiory swelling When the swelling disappears with 
the healing of the ulcer, the pyloiie opening becomes patent This leads us to 
the discussion of the surgical tieatment 

Surgical Treatment 

Surgical treatment, the topic of an extensive literatuie during the last decade, 
has been urged by many as the more rational and reliable way of treating gastric 
ulcer. The topic has always been one of deep interest to me, since I first 25 
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yeais ago witnessed a senes of gaslioentei ostomies perfonned on the advice of 
Kussmaul The latter immediately took up this new method of tieatment, which 
apparently piomised such splendid lesnlts Eoi many yeais afterwaids I enthu- 
siastically advocated eaily opeiative tieatment in a laige nmnbei of nlcei eases 
But following up my own cases and studying the statistics lepoited in the litei- 
atiiie have giadiially made me moie and moie conseivative, foi I find that siii^cal 
tieatment not always fulfills the piomise of a cuie, while, on the othei hand, in 
the majoiity of eases medical tieatment yields excellent lesuHs if only piopeily 
and persistently earned out 

In discussing the indications for suigical tieatment, I wish tlieiefoie flist to 
state that gastric ulcei is essentially a disease foi medical tieatment No opeiative 
pioeedme, not even the lesectioii of the iileei itself, lemoves the pathological 
condition which caused the foiination of the iileei and which may give use to 
the development of new distui bailees aflei ilie opeiation On the otliei hand, the 
vaiious methods of medical tieatment which we desciihed aie aimed at combating 
the iiiitative gastiic disoideis, which aie the main obstaile to the healing of 
the nlcei, if not its veiy cause When piopeily adimiiistei ed these methods of 
medical treatment bung about the healing of the iileei in the vast majoiity of 
cases and, if followed up siittlcieiitly by piophylaxis in diet and mode of life, 
prevent furthei trouble, thus accomplishing a leal cine No one can doubt but 
that the gieat majority of uleei eases aie cm able by piopeily applied medical 
tieatment On the othei hand, while snigery gives splendid lesiilts in ceitain 
cases, yet in others its lesults aie fai fiom satisfaetoiy In discussing and eoni- 
paiing medical and smgical liealment the (piestioii should not be wliethei to 
piefer one oi the other on geneial piiueiples Both have then field, both then 
justification and then limitations By choosing judiciously in each individual 
case we best advise oui patients 

Wheie medical tieatment is snfficienl, suigieal tieatment is at least Rii])eiflu- 
ous Bioadly speaking, then, the indication loi singieal tieatment coines np when 
medical methods fail, when the uleei pioves iiiti actable to medical tieatment, 
irrespective of what foi in of uleei we aio dealing with I cousidei it a moie 
collect way to give inti act ability as a general indication foi suigical inteifeience 
than to ariange indications to moot the dilfeient typos of iilcoi and then so-called 
complications and sequelas Take, foi example, the complication usually 
described as iiivaiiably leqimmg opeiative iiie.isuies, pyknic obstiuctioii When 
taking hold of such a ease, it is not at all obvious fiom the siait wholhei the 
obstruction is pait of the active pioeess (caused by pyloiospasm and intiamma- 
tory swelling), oi wheiliei it is effected by the scai of a healed ulcer, now piopeily 
speaking a sequel of the uleei When pait of the aeli\e pioeess it not infie- 
cpiently yields to a thoioiigh and peisistent medical tieatniont, so that we aie not 
in a position to decide on the necessity oC opeiatiiig befoie we lla^e given a 
serious tnal of tlioiough medical tieatment, eventually aiiplying successively and 
ngorously different methods Like othem, I have fieqiieiitly seen pyloiic obsti ac- 
tion disappeai eiitnely imdei appiopiiate and peisistent medical tieatment in 
eases which at flist iinpiessed me as in uigent need of operation Noi is tins 
experience unusual or new Anyone who gives himself the pleasuie of leading 
Kussmaul’s flist aitiele (74) on the tieatment of pylone obstiuetion and gastne 
dilatation by gastne lavage will find the lepoii of eiiies accomplished by Ins new 
method in eases of such seveie type as we laiely have occasion to ohseive now- 
adays When amenable to medical tieatment iiyloiie nicer with ohstiiiction should 
he thus tieated The patient is bettei off when emed with aiiaiomical eondiLiuns 
unchanged 

And so it is with anothei group of eases, which is often pointed out as 
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especially adapted to and m need of snip^teal tieatment, the gioup characterized 
by frequent hemorrhages These fiequent hemoiihages aie apt to create a pio- 
found anemia and to greatly undeimine the patient’s vitality, a piognosis which 
should make the question of timely opeiation one of earnest consideration Yet 
we had occasion to point out that even these stubborn cases finally yield to pei- 
sistent medical tieatment, although it may lequiie such heioic measuies as pro- 
longed staivation and long-continued tieatment in its stnctesi form In these and 
similai conditions it will be found that success depends on a conscientious applica- 
tion of medical methods, rigorously earned on for a reasonably long peiiod 
Peisonally I have become moie and more convinced that the many failures of 
medical tieatment must be attributed to supeificial application of these methods 
dining Em insufficient peiiod of time Many suigeons have learned the neces- 
sity foi long-continued medical treatment and insist upon it afte7 operations In 
not a small percentage of cases, paitieulaily in all cases with an active ulcer 
still piesent, operative tieatment yields satisfactory results only when followed 
by a stiict medical treatment If the same stiictness be ohseived befoie an 
operation is undei taken not mfieqnently cures are accomplished which make opera- 
tion unnecessaiy 

I have no intention of advocating stubborn persistence in medical treat- 
ment in cases where we obseive no response to the tieatment or in cases where 
we find the patient losing ground Certain cases do not present themselves for 
treatment until the nicer has developed far and eieaied not only local complica- 
tions but also a low state of nutrition In such cases it lequiies laige expeiience 
and iipe ;]udginent to decide where the greater daiigei lies, in immediate opeia- 
tioii 01 in tiying first to impiove the patient’s condition by medical treatment 
In cases winch aie less advanced and permit of deliberating we invariably stait 
with medical tieatment and decidedly favor its continuation even over long 
periods, when we observe improvement and succeed in raising the patient’s nutri- 
tion and strength The admonition of the snigeon frequently heard, not to con- 
tinue the trial of medical treatment beyond a stated number of weeks, cannot be 
taken literally Not the time given to a foim of tieatment is the deciding point, 
but the result gained by the treatment When we get impiovement by medical 
treatment we aie justified in eontinning li No harm can come from a treat- 
ment which relieves the patient from snffeiing and improves liis general condition 
even if no final euie is accomplished by the further continuation of the tieatment 
In such cases the general elfect of long-continued medical treatment stands the 
patient in good stead, when after all an operation becomes necessaiy, for ex- 
ample when medical treatment accomplishes the healing of the nicer and the 
gastritis, but leaves a pylone obstiuction caused by scai tissue It is the general 
consensus of opinion that operations undertaken under such conditions gave the 
best results Since following these views, I have had reason to be satisfied with 
the results of operations, suggested and performed after medical tieatment has 
been cained on over long periods of time (m some cases a full year and iongei) 
While, on the other hand, in thus acting the oiiginally contemplated operation 
has become unnecessary in not a few cases 

We are all the more justified m taking this conservative stand since we have 
learned that surgical treatment is neither without danger noi always productive 
of satisfactory results In the first place, there is still a high average mortal- 
ity m gastne operations The simplest method of operating — gastroenterostomy 
— shows an avei age mortality of 10 per cent , although it is true that particularly 
gifted and skilful surgeons have a smaller percentage of mortality Secondly, 
various complications are apt to follow this operation the formation of ad- 
hesions, vicious circle, peptic uleei, causing the formation of flstulse and perfora- 
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tion, closure of the anastomosis, etc, conditions which may piove very annoying 
and disturbing, and eventually necessitate other operations And finally, even in 
those cases which lecovei successfully fiom the opeiation, the lesult is often far 
from satisfactoiy My own evpeiience eoiioboiates lepoits in the literatme, that 
many continue suffering after one and even aftei seveial opeiations, and that a 
ceitain numbei of these jiatienis find their only chance of getling well in observ- 
ing a long-continued iigoions internal tieatment 

Without going into the details of statistics, we can sum up this discussion by 
stating that surgical treatment in gastne iilcei is not a tieatment of choice but 
of necessity and should be taken into consideiation only after a conscientious 
and persistent tieatment by one oi moie medical methods has failed The time 
when opeiation may he consideied necessary differs aceoiding to the patient's 
walk in life, and, fiutheimoie, according to the natuie of the case With pa- 
tients of the working class the necessity foi opeiatmg linns up at an eailier 
time than with those who aie in a position to cany out foi a long peiiod of 
time the exacting prescription of a stiict medical tieatment 

Anothei consideiation which I have always found weighing heavily when 
contemplating surgical measuies is chioiiic suffenng In the so-called gastialgic 
foim of ulcer, which luns with eonstanily letuiuing pains, inteifeimg with the 
patient’s capacity foi woik and marring his enjoyment of life, we often find the 
patient willing rathei to take the chances of an opeiation, even with a limited 
piospeet of eiiie, than to submit patiently to a long peiiod of internal tieatment 
Undei such conditions I put the decision up to the patient, afiei giving a full 
expos.tiou of the pios and cons both of the medical and snigical tieatment 

We meet peisistent suffeiing in diffeient types of ulcei, in pylonc iilcei wilh 
gastrosuccoiihea (Reiehmann’s disease) which fonns a high peicentage among 
my own senes of uleei cases tieated by operation, fmlhei in the so-called callous 
ulcer of the fundus, and finally in cases causing malfoiniation of the stomach 
and adhesions While intense suffeiing may lead to an eailiei decision in favoi 
of operation, yet we should even in these cases adheie to oui piineiple of fiist 
thoroughly tiying medical methods In these conditions, as in otheis, intiacia- 
bility should foim the mdicaiiou foi siugical inteifcienee, rathei ili.in the type 
of the uleei itself In making mtiactability the main issue, we get a cleaiei view 
of the situation and a moie piecisc and shaipei indication Dejming mtjacta- 
hility in its hioadest meaniv,g as an indication foi suigical into foi cnco, it applies 
equally to all foi ms and types of gastne uleei and to all its complu aiions and 
sequelce It applies to those cases m which the tendency to bleeding is not con- 
trolled by medical treatment, to the callous uleei, which lemains a constant souice 
of pain in spite of vaiions “ernes”, and to those eases where the suffeiing is 
due to pylorospasni uninfluenced by eneigetic medication It fuithci applies to 
all conditions of obstnielion, pyloiie obstiuction and ho iii -glass stomach, both m 
cases where the obstruction is paitly caused by an induiated iilcei which does 
not yield to medical tieatment, and still moie in cases wheie the stenosis is the 
effect of scar tissue which is beyond the leaeh of medical tieatment The less 
the condition is the effect of distiiihed function, which may yield to medical 
treatment, and the moie it is caused by peimanent anatomical changes, the more 
is suigieal mteifeience indicated Taking this view I have had excellent lesuits 
from the operative tieatment of eases where the suffeiing has been caused by 
the scar of a healed nlcei 

The choice of the kind of opeiation to be done should be left to the surgeon 
for decision, according to the merits of the ease and the findings at operation 
Only one w^ord about the advisability of lesection Resection of the ulcer is leeom- 
mended as the moie leliahle method in ceiiain conditions and lU otheis is favored 
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because of the claim of suigeons that about 70 pei cent of eanceis of the stomach 
oiiginate fiom ulcers If this weie so, resection of the ulcer would mean prophy- 
laxis of cancer for many cases However, clinical experience does not eorioborate 
this claim I fully agiee with Lockwood (Sfa), who states that in the majority 
of cancel cases no pievious history of ulcer is found Furthermore, my ex- 
perience in observing ulcei eases under my caie eonesponds with his, that the 
late development of cancer on an old previous ulcei is rare As long as the 
high peieentage of cancer developing on old ulceis is not suffieiently pioved, its 
consideration should not weigh too heavily when deciding in favor of resection, 
which as the moie radical opeiation cariies a greatei immediate danger When, 
howevei, the anatomical conditions encountered at opeiation suggest the possibility 
of a developing cancer, leseetion should be performed if possible 

When peifoiation oceiiis, immediate operation is absolutely necessary Gen- 
eral peritonitis is almost mvaiiably fatal, when allowed to develop after the 
perforation The shorter the interval between perforation and operation the 
better the prognosis It is therefore imperative to hand the patient over to the 
surgeon as soon as the diagnosis is made 


Gastric Tetany 

Gastric tetany is discussed here because, in tbe majority of cases, it 
occurs as a complication of gastric ulcer and may call for prompt opera- 
tive treatment 

Yaiious theories have been advanced to explain this syndrome The 
wiiter (81) suggested one which, although discussed in seveial articles, 
has not been taken up in the literature I repeat the suggestion because 
it offers a basis for lational treatment Kussmaul (Y4), who first de- 
scribed gastric tetany, observed that it occurs in greatly emaciated patients 
with pyloric stenosis after the frequent vomiting of laige quantities of 
fluid has brought about the diminution of the water in the organism, and 
as a result of this the diymg out of the nerves and muscles, which appealed 
to him as the probable cause of the convulsions The removal of great 
quantities of fluid from the body is actually the only objective finding 
regularly observed in cases of gastric tetany That the syndiome occurs 
only 111 cases of pyloric obstruction after large quantities of stomach con- 
tents have been removed fiom the body speaks against the theory that de- 
composition pioducts formed in the stagnating masses are the cause of the 
convulsions, aside from the fact that no such toxin has ever been demon- 
strated 

It is, hoivever, not only fluid which is lost by the frequent vomiting 
Bouveret and Devic (22) claim that gastric tetany is observed exclusively 
in those cases of pyloric obstruction which are accompanied by excessive 
hypersecretion While this is not absolutely true, yet in the majority of 
cases gastric tetany is associated with gastrosuceorrhea The removal by 
vomiting of excessive amounts of gastric juice deprives the system of a 
great amount of chlorin by preventing its resoiption in the intestines The 
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impoveiisliment of cliloiuls ni llic system is demmisti a(c4 ni these eases by 
the disappeaiance of chlorids fiom (he nriiie, and it seems to me that it 
X^lays some ^lait in the develoxmient of tetany This theoi y is eoiiohoiated 
by exxieiiments of Alonzo E Tavloi’ (128), who oh^ened ^‘Tetanic' seiz- 
Hies in doi>s, in which the diiodeniini is cut acioss and (he ends hi oip£;ht 
into external tistiihn, so that the gastiic conlcnts leave the hodv, (he re- 
sults might be ex])lamed by the assiini[)tion that theie is in (he gastric 
secretion sonic subbtance, a constitiient neeessaiy to the intcimediaiv 
metabolism that should iciiiin to the ciiciilalioii liy intestinal lesoiption ” 
That this substance is chloiin seems piobahle to me, because gastiic tetany 
is met when excessive anioiints of acid secretion aie lemoved from the 
body by vomiimg If this be so (he pioper treatment oi gastrosueeoiihea 
means piopliylaxis of tetany ATien le(auy appeals we should 1ry to 
overcome the chloim starvation by the injection of large quantities of 
normal salt solution subcutaneously or by the lecinni Of greatei im- 
portance IS the pievcntion of leciuiing attacks by lemoving the cause of 
the tiouble To our conception the imdeilymg cause of the wliole ti cubic 
IS the spastic oi organic pyloiic obstruction which hmdeis the passage of 
the more abiindantlv secieted h's <liochloiic acid into the intestine, thus 
preventing its icsorpiion This obstacle must be icmoved, and when we 
find medical methods inefiectivc it should be overcome by opeiation Te- 
tanic attacks are of serious imjiort and often lead quickly to a fatal issue 

Against the warning of some authors, not to opeiaie in eases with tetany, 
I would advise that one pioceed to opciatioii witliout losma mncli tune When 
Albu (1) claims that theiapy ofieis no leinedy ■which can eiiliei check <n pievent 
a recuirence of the ieianio attacks, oui theoiy de&eiveb consideiation, since it 
gives a basis which may piove of gieat assistance foi the tieatment of that pe- 
culiai and dangerous condition 


DEPRESSIVE DISORDERS OF GASTRIC SECRETION 

Achylia Gastkiga and Subacidity 

We observe complete lack of gastric juice {achylia gastnea) or dimin- 
ished secretion in vaiions conditions They are either the result of de- 
structiio changes m the gastiic mucosa, caused by inflammatoiy or toxic 
piOGGSses (acute and chionic gastiitis, caicmoma, pcrnicions anemia, 
etc ), or they appear as an independent functional disturbance The lat- 
ter form {achylia gasbica simplex) may be caused by deranged innerva- 
tion, as fiist desciibed by Einlioin (35), or it may represent a congenital 
constitutional shortcoming 

The principles of treatment regarding diet and medication are in 
many respects identical foi the different forms and will therefore he dis- 
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cussed here in a general way, applicable to all the different conditions as 
far as the secietory disturbance is concerned Fuithei indications for 
treatment of inflammatory processes, caicmoma, etc, will be found under 
the respective headings 

The finding of the secretory disorder in itself does not necessitate the 
institution of treatment Complete lack of gastiie secretion, as found in 
cases of achylia gastrica simplex (Mai tins, 88), is often remarkably 
well borne, paiticularly in the numerous cases in which the functional 
defect in all piobability is an inboin constitutional shortcoming In 
these cases the activity of the pancreas and the intestines makes up for 
the missing digestive activity of the stomach, often so perfectly that in 
spite of persistent achylia the patient is able to partake of all kinds of 
food without experiencing any discomfort and further to digest every- 
thing to such a degree as to keep in an excellent state of general nutrition 
I have been thoioughly convinced of this m following uj) a large series 
of such cases over a number of years 

As long as those people feel well on an ordinary mixed diet, and this 
applies in the same manner to patients with subacidity, there is no reason 
whatsoever for putting them on a restricted diet or treating them in any 
other way The constant attention going with strict dieting is liable to 
make them unnecessarily self-centeied hypochondriacs The lack of secre- 
tion becomes an object for treatment only when it causes gastric discom- 
fort 01 , what happens frequently, when the compensatory activity of the 
intestines proves insufiicient, and intestinal putrefaction of poorly di- 
gested food particles causes diarrhea and other distuibances 

During such periods of treatment the individual tolerance of the pa- 
tient should be studied and he should be taught what errors in diet and 
mode of living to avoid in order to prevent the recurrence of distuibances 
If successfully earned out this plan Avill put many of these patients in 
condition to keep their digestive tracts and general nutrition in good 
shape in spite of continued lack of secretion Some have to observe a 
more restricted diet than others, particularly during periods when the 
stress and strain of work and worry reduce their power of resistance 
During and after the periods of treatment full use should be made of all 
the help which medication offers, always preferring those drugs which 
have proved paiticularly helpful in given cases The individual tolerance 
varies greatly in regard to diet as well as to medication and should be 
fully considered It will enable the patient to learn what is best suited 
to his individual case 

A condition which lequires paiticular attention in all cases of dimin- 
ished secretion is the motor activity of the stomach Where it is normal 
the effect of the secretory disordei is easier counterbalanced by the com- 
pensatory activity of the intestines With gastric atony and motor insuffi- 
ciency the undigested stagnating masses iriitate the stomach mechanically 



146 


DISEASES OF THE STOMACH 


and chemically by products of fermentation and further irritate the bowels 
when delivered m unfit condition. 

The treatment of achylia and subaeidity should be based on the fol- 
lowing principles The secretory activity of the stomach should be taxed 
as little as possible, and when still present should be stimulated Sparing 
and stimulation aie the object of dieting and medication, both of which 
finthei intend to oveicome whatevei effects follow the gastric secretory 
depression 

Dietetic Treatment 

A diet arranged with a view of sparing secretory activity calls m the 
■first place for a thorough mechanical preparation of all articles of food 
When discussing the same indications in the chapter on irritative secretory 
disorders we stated that the stomach is given the task of dividing up food 
by dissolving all enveloping substances, such as the fibrous tissue of 
meat, the gluten of bread, and the pektin and other layeis of raw vege- 
tables When gastric juice is missing this task cannot be accomplished, 
and it is therefore essential in the first place to eliminate from differ- 
ent foods all these substances, which are only dissolved and digested 
by the activity of the gastric secretion, and which, when thev enter the 
intestines unchanged, are not affected by the panel eatic and intestinal 
secretions, but pass undigested with the feces These undigested tissues 
are frequently the cause of intestinal trouble by undergoing putrefaclion , 
they further pi event the intestinal secretions from reaching the enveloped 
elements (meat fiber, starch globules, etc ) Where the latter lemam 
undigested they are another source for intestinal putrefaction and fermen- 
tation Food should therefore not only be fieely divided, but also prop- 
erly piepaicd by cooking, which paitly dissolves these enveloping tissues, 
as Bickel has demonstrated foi vegetables, A Schmidt for meat, etc 

Meats — This consideration shows that the popular advice ot offering 
patients with low gastric secretion law seiaped beef has no justification 
Scraped raw beef should be entirely eliminated from the dietary of such 
patients, furthei, foi the same reason, raw ham and other law uncooked 
meatsj sausages, etc All meats should be given well done and after their 
fibrous tissues have been removed as much as possible In aggravated cases 
they should be hashed and puieed In milder cases, when allowed in 
natural foim, preference should be given to those types which have tender 
meat fibers and little fibrous tissue, such as lamb, lean fish (cod, halibut, 
haddock, striped bass, rod snapper, smelt, perch, etc ), lean poultry 
(chicken, turkey, capon, the white meat preferably), while all fat meats 
(pork) and those with a coarser fiber (roast beef, duck, goose, and other 
fowl), oily forms of fish (salmon, mackerel, eel, bluefish, ponipano, shad, 
etc ), should be altogether prohibited For further details in regard to 
lean and fat types see the corresponding list in diet for hyperacidity 
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The above albuminous foods, however, are only permitted with normal 
activity of the bowels When intestinal putrefaction prevails all these 
articles of food should be eliminated, even when not causing gastric 
discomfort, because they are particulaily prone to intestinal piitie- 
faction 

Eggs —Eggs, ordinarily permitted, should also be forbidden when 
intestinal compensation is distuibed When poorly digested, egg albumin 
very readily undergoes putrefaction m the bowels, particularly law egg 
albuiiiin, which, if not dissolved by gastiic secretion, is just as little 
digested by trypsin as raw fibrous tissue 

Milk. — The tolerance of milk also depends to a great extent on the 
condition of the bowels With normal activity of the bowels milk is usu- 
ally an excellent food in these conditions, and should be given in the form 
which best agrees with the patient The digestion of plain milk is aided 
by adding some salt Eeimented milks, kumyss, matzoon, sour milk, 
buttermilk, etc , are often beneficial m cases with constipation When 
intestinal disturbances are piesent milk should be given tentatively In 
certain cases milk proves a good intestinal antiseptic and the patient is 
cured of his intestinal putrefaction and diarrhea when put on an ex- 
clusive milk diet Hot infrequently, however, milk increases the intesti- 
nal disorder in cases wheie all albuminous substances fall a prey to putre- 
faction 

Starch — In such cases all albuminous foods (meats, eggs, milk, etc ) 
should be entirely eliminated for a while and the patient put on an ex- 
clusive diet of carbohydrates, particularly staiehes 

In any event, even when albuminous foods aie tolerated, starchy foods 
should form the staple diet in these cases for the good leason that the 
conditions for the digestion of starches are particularly favorable here, and 
for the fuitlier reason that the predominance of carbohydrates in the 
dietary is the best counterbalance to the tendency of these patients to de- 
velop intestinal putrefaction of albuminous matter Even with the so- 
called starchy foods, however, we must he aware of the necessity for re- 
moving enveloping substances, which, as a rule, are of an albuminous 
chai acter Bread, for instance, is not a good food on account of the gluten 
which, like all enveloping tissues of albuminous character, interferes with 
the action of saliva and intestinal secretions Starchy foods are therefore 
best given in the form of gruels, of thoroughly boiled cereals, as soups 
made of fine flours, as puiees of potatoes and other vegetables Very 
valuable in particular are soups or purees made of leguminous flours, on 
account of their high nutritive value 

Preparation of Foods. — This very important indication of having all 
foods as far as possible mechanically finely divided need not interfere 
with the palatahility of the food Yet special care should he taken to 
prepare these and other foods m a palatable manner and to serve them in 
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a enticing to the appetite of the patient, which, as Pawlow has taught 
us, IS a strong provoker of gastiie secietion 

Butter. — Buttei is very useful here and should he given liberally as 
long as the motor activity is noiinal and neither gastric nor intestinal fei- 
mentation foihids ils administiation It is always pieleiahle to add it 
raw to the ditfeiont foods 

General Rules — While it is necessary to iiile out all complicated 
dishes and heavy sauces in the piepaiation of plain courses, such ai tides 
of food should be employed as aie known to stimulate gastiic secietion 
In the fiist place, the exti active substances of vegetables as well as 
of meats, which are either used in piepaimg soups, piiices, etc , oi taken 
pure in the foiin of broths of diffeient kinds, should be employed An- 
other valuable ingiedient is table salt, which may be added to almost any 
kind of food It acts beneficially, howe\ei, only in small quanlitics, and 
in the eoncenti ation of a noimal saline solution Other constiluents 
should be used very sparingly v Koreynski domonstiated that most 
condiments, instead of stimulating secietion, irritate the mncosa and 
produce a transudation of alkaline fluid which dilutes whatever digestive 
secretion is present 

Stimulation of gastric secretion is also pleasantly accomplished by al- 
coholic dunks of diffeient kinds, which often aid digestion directly and 
indirectly by stimnlaling the appetite, provided they aie taken in moderate 
quantity and in diluted form When cliionic gastritis is Ihe cause of 
diminished secietion all alcoholic drinks should he avoided Mildly car- 
bonated waters often act as a stimulant Of other beverages weak lea, 
cocoa, and coffee aie allowed when tolerated 

In arranging a diet foi patients of this type we should he awaie of the 
necessity for stimulating digestive activity While adhering to ihe gon- 
eial rules laid down here wo must piovide for a fioqucnt change of 
dietary In a case with pronounced distiiihanees it may he indicated to 
restrict the patient for a peiiod of lime to only one kind of food, giadnally 
adding one or anothei in oider to find out what really agrees with him It 
may further be advisable to restrict each individual meal to one oi only a 
few different kinds of food. Aside fiom this, howevei, wo should try to 
make the diet list as liberal as possible, iii older to allow a tic-quent 
change Copious meals should he avoided, it is prefeiablo to give a 
greater number of small meals 

Medical Treatment 

Hydrochloric Acid — Among all medical means hydrochloric acid 
lanks foremost and is really the drug in the tieatment of all depressive 
secretory disorders It should he admiiiisteied legiilaily, liberally, and 
over long periods of time. To secure its effectiveness, however, larger 
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doses should be given than ai e ordinarily prescribed, about twenty drops of 
the diluted hydrochloric acid with each meal, 3 to 5 times a day, bringing 
the total daily amount up to about 100 drops In order to avoid irritation 
of the mucosa it must be well diluted, the 20 diops in 250 to 300 c c 
of water, to be taken through a glass tube partly before, partly during, and 
partly after meals While even these doses are very small when compared 
with the amount secreted under normal conditions, and while the acid is 
not so thoroughly mixed with the chyme as the natural secretion, neverthe- 
less modem investigations by Leo (83), Bickel (11), Tabor a (126), and 
otheis have clearly demonstrated that hydrochloric acid is useful and ef- 
fective in many different ways 

1 It is an excellent appetizer, in many cases surpassing in effective- 
ness bitters and similar drugs 

2 Although the quantities taken are too small to replace the missing 
natural secietion they nevertheless diiectly aid gastric digestion by dis- 
solving to a eeitain degiee the enveloping tissues, particularly gluten, and 
less efficiently fibrous tissue This is partly brought about by the activat- 
ing effect of hydrochloric acid on gastric ferments, which aie rarely com- 
pletely absent even in cases of achylia gastrica 

3 It displays its antiseptic influence on gastric and intestinal con- 
tents 

4 It legulates the pyloric activity, pi eventing too rapid evacuation of 
the stomach and overloading of the bowels with undigested food 

5. Hot less and piobably more important than the direct results of 
h}'dioc]iloric acid medication on gastiic digestion are its indirect effects 
It has been shown that, wheie glandular activity is still present, hydio- 
chloric acid taken by mouth greatly stimulates the gastric glands in 
answer to the ingestion of food with a more piofiise secietion Medici- 
nal doses further stimulate the secretion of the pancreas, which means 
not only impioved intestinal digestion, but also diminished intestinal 
putrefaction 

The result of scientific and experimental work fully substantiates the 
time-honored custom of administering HOI in all cases of diminished or 
missing gastric secretion 

Ferments. — The result of investigation in regard to the administra- 
tion of feiments which have been and still aie extensively used in these 
conditions is much less favorable Aside from the fact that most of the 
preparations in the market quickly lose their efiectiveness, it has as yet 
not been demonstrated that when given in an effective state they really aid 
the digestion in the stomach This applies equally to the different piep- 
arations of pepsin, pancreatin, pancieon, and papain, all of which have 
been recommended for this purpose We have alieady mentioned that 
the gastric enzymes are rarely totally absent, so that the administra- 
tion of HCl is much more important than that of pepsin and other fer- 



150 


DISEASES OE THE STOMACH 


ments Still, 'wlule a scientific explanation is yet wanting, we must ad- 
mit the empirical lact that the addition of pepsin (oi some othei ier- 
ment) inci eases the eftectiveness of the hydiochloiic acid imxtuie, not in 
all, hut in ceitain cases Howevei, it is necessaiy to add the iernient in 
its oiiginal ioim as a powder to the ITCl mixtiiie, about 10 to 15 gi 
(0 75 to 10 gm ) being given as the dose 

The suggestion of French authors to give the natural gastric secretion 
of dogs (gasterine — Mathieu and Laboulais, 89) or of pigs (dvspeptin 
— ITepp, 63) has found little favoi, principally because the efiicicncy of 
these preparations could not be corroboiated by othei investigators (Eib, 
39, Eleinei, 48, etc ) , so that there seems little justification loi piesciib- 
ing these veiy expensive remedies instead of the effective and inexpensive 
HOI 

Bitters — Science says little in favoi of bitters, which fiom time 
immemorial have been given with the intention of stimulating gastiic 
secretion The liteiatnre on the action of bitters is full of conlratlic- 
tions, piobably because most investigatois have examined their effects in 
animals 

Heichmann (105), who studied their effect in human digestion, states 
that bitters act directly on the glandiilai appaiatus and wdien given half an 
hour to one hour before meals gieatly increase gastiic secretion Pawlow 
and his pupils give a different explanation and attribute to the bitteis a 
veiy important action Considering appetite the must ])oweitul insti- 
gator of gastric secretion they claim that the bit lei s cause a retiex sei're- 
tion by their effect on the sense of taste According to Pawluw’s ideas 
the) bitter taste provokes pleasant impressions of food by eontr.ist uinl 
thereby increases the appetite which, in turn, acts as a stimulant of gas- 
tric secretion 

To get the full benefit of this reflex action bitteis should be given 
shortly before meals, which corresponds with the populai custom when 
administeied with the intention of mci easing the appetite The effect 
would then not he due to any real action of the drug, hut in part to sug- 
gestion pioduced by the impression which the bittei taste makes upon the 
patient However this may he, the consensus of opinion among phvsicians 
IS that the administration of hitters is usually followed by a distinct im- 
provement in gastric digestion and often by an increase ni weight, which 
fully justifies then liberal employment Since then effect in all proba- 
bility must be attributed to the one pioperly common to all these drugs, 
their bitter taste, it is merely a matter of personal piefeiencc which one 
is selected The following aie used cpiassia, columha, conduraiigo, hops, 
and others administered in the form of infusions, tinctures or extiacts 
of difieient composition 

As effective stimulators of appetite and gastiic secretion we fiiither 
mention the different tinctures of cinchona ha'll, and tincLuie oj 
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vomica, which may he given alone (from 10 to 15 drops per dose) or m 
connection with the bitters. 

Carbolic Acid, Creosote, and Other Aromatic Substances — Very use- 
ful in these conditions are carbolic acid, creosote, and other aromatic sub- 
stances obtained from wood tar When given in small quantities they 
stimulate appetite and gastiic digestion, which is probably aided by the 
antiseptic action of these drugs as they prove particularly valuable when 
motor disorders are associated with a depressive state of secretion Car- 
bolic acid IS best administered in silver-coated pills in doses of 0 03 to 
0 05 gm (% to % )j cieosote m similar doses in connection with oil 
(cod liver oil) in capsules, or in fluid form in connection with the tincture 
of gentian [cieosote, 1 0 gm (15 gr ) , tincture of gentian, 5 0 gm (Y5 
gr ), 5 to 15 drops, well diluted in sugar water or sherry, and adminis- 
tered before meals] 

Orexm Hydrochlorate. — Orexm hydrochlorate was recommended by 
Penzoldt in doses of 0 3 gm (5 gr ) in powdei or tablets as a very pow- 
erful stimulator of appetite and gastric secretion Opinions as to its 
value vary greatly It often irritates the stomach and is poorly tolerated 

Sodium Chlorid Waters. — ^We have already mentioned the stimulating 
effect which weak salt solutions have on gastric secretion They may he 
advantageously employed in the form of natural sodium chlorid wateis, 
which usually contain COg, another stimulator of gastiic secretion Wa- 
ters belonging to this class are those of Saratoga m this countiy, Bour- 
bonne in France, and Wiesbaden, Kissingen, and ITomburg in Germany 
It IS true that many patients get better lesults from a treatment at a spa 
because they are free fiom wmrk and care and submit more readily 
to the strict legime which goes with the treatment, hut, as a rule, there 
is no necessity in cases of plain subacidity, for the patient to undergo 
the exeition and expense of a long journey The waters can he taken 
systematically at home, using either the imported natural waters or 
waters prepared by dissolving the salts gained from the different springs 
They display their stimulating action best in cases of subacidity con- 
nected with chronic gastritis and we shall discuss this special indica- 
tion in the chapter on chronic gastritis Even with plain functional suh- 
acidity they often prove beneficial, while little result can be expected from 
their employment in cases of complete achylia gastrica The waters 
should be administered warm In every case, whether taken at the spa or 
at home, great care should be taken to give only small or moderate quan- 
tities, about four to seven ounces before breakfast, and from three to five 
ounces before the other meals, leaving thirty to forty-five-minute in- 
tervals 

In cases where the secretory depression is associated with muscular 
atony and motor insufficiency only small doses should be allowed, and 
these only when they act beneficially, otherwise all these waters should 
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be prohibited Wheie m^'-astlienia is present the taking of laige quanti- 
ties of any of these wateis may have a veiy deleteiious effect 

Gastiic Lavage 

Gastric lavage is a decidedly moie powerful means of stimulating 
gastiic secretion than internal laiage by the drmking of lliese waters 
We shall see latei on that the stimulating elfeet of lavage is displayed to 
best advantage in all eases of eliionic gastiitis, with and without unpaired 
motility Yet it should be cleaily staled that even in eases of pure func- 
tional subaeiditv lavage, when pioperly administered, often ])ruves the 
most efficient method of stmiulatmg the inactive glandular apparatus 
This effect is due partly to the improved state of the cn dilation which 
follows ie])eated inodeiato distention and toiiliaction ot the stomach, and 
partly to the direct chemical influence of the fluid used for lavage The 
gieat advantage of lavage is lhat the fluid, after acting, (am be leinoved 
from the stomach Even so not inoie than 300 c e should he poured 
into the stomach at a time, and this should be completely siphoned off m 
order to avoid over-distention 

Solutions may be administered by the so-called stomach douche, as 
first recommended by Kussinaul-Malbianc (87), instead of by ordinal y 
lavage In using a S])eeial donelimg tube, as devised by Eoaenlieim (10<8) 
and others, the irrigation under high pressure increases the slimulatmg 
effect by striking the walls of the stomach in many fine cm rents with con- 
siderable impetus 

We use foi stimulating purposes solutions of sodium chloiid (one 
teaspoonfiil to one quart of watei), or solutions of bittei tonics Knss- 
manl (74) described the heiieht of solutions of hops and quassia in liis 
first article on gastric lavage, and Eloiner (45) thirty years later con- 
firms the observations of Kussmaiil made on an unusually laigc clinical 
material Alihongh not conforming with Pawlow’s ideas, who believes 
that the hitters act only through their hitter taste, the application by 
lavage of solutions of bitters often has an uiimistakahle effect in improv- 
ing appetite and gastric digestion This clinical obseivation Avas coi- 
loborated by Hemmeter (dl), who tried infusions of gentian and cin- 
chona, and by others Avho employed these and other hitteis (fluid e it) act 
of condurango 5 0 1,000 0 water) With me tlie application by lavage 
of solutions of bitters is one of the routine methods of treatment 

Gavage — I wish to mention lieie another method of tieatment which I learned 
in KussmaiiPs clinic, and which I haA^e employed evei since in suitable eases, often 
Avith stiikma: benefit In cases wheie depiessive seeietoiw disoideis are the 
result of anemia and aeneial asthenia, following acipe oi chioiiie infectious dis- 
eases and geneial neivous bieakdowns, a vicious eiicle is cieated inasmuch as 
the diminished secreioiy activity iiiteifeies with digestion and consequently mth 
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nutrition It is particularly the lack of appetite, and not seldom an aversion 
to all kinds of food, which make it so dilhcult foi patients of tins type to 
take and digest an amount of food sufficieutly laige to laise the state of their 
nutiution In such cases, and aftei gastiic lavage, a meal consisting of a thick 
gruel or a soup of high nutntive value should be pouied into the stomach befoie 
the tube is withdiawn The stimulation of gastiic seeietion and of gastric activity 
as a whole, occasioned by lavage, puts the stomach in good condition foi the 
digestive act, which sets in immediately and without the need of swallowing food 
on the part of the patient Once this food is taken care of, it seives the system 
well not only by impioving the state of nutiition in geneial but by laising the 
secretory activity of the stomach in paitieular It is often remaikable how 
quickly in such eases the appetite letiirns for the othei meals of the day, after 
lavage and foiced feeding in the moimng set the digestive activity agoing The 
Flench have lecommended and evtensi\ely used tins method (gavage) in tubeicu- 
lous patients, when the attempt to meiease the state of nutiition meets with dif- 
ficulties on account of depiessive seeietoiy disordeis and lack of appetite 


ACUTE GASTRITIS 

Various classifications have been made in regard to different forms of 
acute gastritis The principal foi ms are (1) The simple acute gastritis, 
usually caused by eiiors m diet, (2) the secondary acute gastritis, ac- 
companying a great number of acute infections and febrile diseases, (3) 
the so-called toxic gastritis, following the ingestion of exogenous poisonous 
substances , (4) the phlegmonous gastritis 

We are dealing here exclusively with the first form of simple acute 
gastritis, which occurs as an original primary disease The treatment of 
the secondary infections gastritis is discussed in its respective chapter 
and the tieatment of toxic gastritis under the heading of the different 
toxic substances 

It should he said, however, that m treating acute infectious gastritis 
the same rules obtain as in the treatment of primary gastritis and, 
furthermore, that the principles of after-treatment in toxic gastritis aie 
essentially the same as those applied in seveie cases of simple primary 
gastritis 

The phlegmonous gastritis, if a diagnosis could he made, should be 
treated surgically 

Simple Aoute Gastritis 

The treatment of simple gastiitis must, in the first place, he prophy- 
lactic in all persons who are predisposed to the disorder and have had 
repeated attacks of it They should avoid all the in]urious influences 
which may affect the stomach tiom within and from without Excessive 
indulgence in food and the overloading of the stomach with plain and, 
still more, with heavy and indigestible substances, exposure to lapid 
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changes of temperatuie with insnfticieiLt protection of the body, fatigue 
and undue excitement Especially such patients as have enieehled diges- 
tive organs should exercise discretion and avoid all these possible harmful 
influences 

The causes for acute gastritis vaiy gieatly With some people the 
taking of a different watei is suffleieiit to bung on an attack Eveiy per- 
son susceptible to such disturbances should leain to avoid what is most 
harmful in his individual ease 

In ti eating the attack itself we should keep in mind that acute gas- 
tritis undergoes spontaneous cuie by the operation of two natural factors, 
namely, the evacuation ot the stomach hy vomiting and the peiiod of rest 
which IS imposed upon the organ by the suppiession of appetite In the 
majority of cases it is sufficient not to distuib the activity of these two 
factors 

When we find that the stomach still contains noxious material we 
should support the natural tendency of the organism and assist the stom- 
ach to rid itself of iriitating contents If emesis does not oceui spon- 
taneously it is the custom of many physicians to bung it about With 
some patients the dunking of hot water or the tickling of the palate suf- 
fices Some piactitioners favoi the admimstiation of enu^hcs, eithci 
given hy mouth [20 gr (13 gm ) of powdered ipecacuanha, followed 
in a few minutes by a tumblerful of hot water], or hypodermically in the 
form of % ga (0 010 gm ) of apomorphin All substances like mustard, 
sulphate of copper, taitar emetic, which cause vomiting by direct nuta- 
tion of the gastiic mucosa, must be avoided, as they tend to inciease the 
existing inflammation 

But even the more rational emetics (ipecac and apomorphin) should 
be used veiy reluctantly and only in case of great nigency, because all 
emetics have the gieat drawback that tliey proeliice a very depressing ef- 
fect on some individuals and, fiiiiliermore, that vomiting, no matter in 
wliat way brought about, never completely removes the stagnating and 
irritating gastric contents 

Gastric Lavage. — All these disadvantages are avoided when, instead 
of employing emetics, we make use of the most efleciive means of thoi- 
oiighly evacuating the stomach, namely, gastric lavage The flushing of 
the stomach with plenty of warm water (containing some hicaihonate ot 
soda) not only removes remnants of food, hut also the thick and tenacious 
mucus which usually sticks to the mucosa and is a constant source of irri- 
tation, causing nausea, i etching, and lepeated vomiting, even after all 
food has been removed from the stomach Ho other form of tiealment 
suhcliies all these symptoms more quickly than lavage, and we should em- 
ploy this most excellent remedy in all cases where persistent nausea or 
recuiimg vomiting of small quantities of mneus indicates the presence of 
irritating contents. 
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Repeated vomiting may prove very exhausting, therefore we should 
not readily dispense with this most effective method, persuading, if neces- 
sary, the patient to give up his pioiudiee to the piocedure The cleansing 
with plain (weakly alkaline) watei may he followed by washing with a 
mild antiseptic solution when feasible Hemmeter recommends for this 
purpose the following formula: 

Thymol 0 5 gr vii 

Boric acid 16 0 3iv 

Warm water 500 0 Oi 

Evacuation of the Bowels — The cleansing of the stomach should he 
followed by a thorough evacuation of the bowels In trying to rid itself 
of its irritating contents the stomach expels some into the intestines, where 
they undergo fei mentation, the products of which provoke diarrhea and 
frequently are the cause of continued gastric irritation and vomiting, only 
ceasing when the putrefying intestinal contents aie removed Energetic 
purgation has always been considered essential in the tieatment of acute 
gastritis Purgatives, however, should not be given befoie we aie con- 
vinced that the stomach is empty in order to avoid forcing more ferment- 
ing gastric contents into the bowels We should further avoid undue 
iiritation by giving cathartics which the patient knows will cause irrita- 
tion of the stomach 

Ordinarily castor oil is considered the most efficient drug , others pre- 
fer calomel, which is said to act directly as a gastiic sedative in cases with 
persistent nausea and vomiting Calomel is given in single doses of from 
0 2 to 0 32 gm (3 to 5 gr ), oi in doses of 0 016 to 0 03 gm (% to V 2 gr ), 
repeated eveiy houi until purgation takes place In either case it should 
be followed by a saline cathaitic, seidlitz powder, sulphate of sodium or 
magnesium, etc Some authois prefer saline cathartics altogether 

The removal of the intestinal contents may also be etfectually ac- 
complished by thorough colon irrigations which follow the purgation by 
mouth or take its place when great irritability of the stomach makes it 
advisable to avoid purgatives Colon irrigations are often of great as- 
sistance when used correctly at the beginning of the attack before the 
purgatives begin to act 

When nausea and retching persist, or when pyrosis is annoying, alka- 
line powders are indicated, and usually relieve the symptoms Various 
mixtures may be made up by combining cither magnesia or bismuth prep- 
arations with bicarbonate of soda, adding some resorcin or menthol prep- 
arations. 
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I? 


Resorcin 

0 1 


iss 

Menthol 

0 03 


1/2 

Mag 

carb 

0 2 

gi 

3 

Sod 

bicarb 

03 


V 


M ft piilv 

Sig — One powder every three hours 
Bismntli siibnit 

Sodii bicarb aa 15 0 3iv 

JVIagnesii (calcined) 10 0 5iiss 

M ft piilv 

Sig — % teaspoonfiil eveiy three hours 

Sodii bicarb 0 5 gr vii 

Resoiciii 0 1 gr iss 

M ft piilv d tal dos bio X 
Sig — One powder every two hours 

? 

Magnesii (calcined) 

Sodii bicaib aa 10 0 Suss 

Menthol 2 0 gr xxx 

M ft pulv 

Sig — V j teaspoonfiil pro re nata followed by gin of 
water (Hemmeter) 

Magnesii (calcined) 16 0 Siv 

Eleeosach inenth pip 5 0 3iss 

M ft pulv 

Sig — % teaspoonful every three hours. 

Alleviation of Pain. — ^Abdominal pain is best alleviated by tlie appli- 
cation of bot-water bags, hot poultices, turpentine stupes, or alcohol 
compresses In febrile cases cold compiesses or the ice hag are prefeited 
The pain is rarely so intense that it requires the hypodermic adnnnistia- 
tion of morphin, 0 010 gm. (% gr ), and 0 0005 gm (1-50 gi ) of atiopin 
Since morphin is liable to increase the tendency to vomiting eii opii, 
0 03 to 0 05 gm (% to % gr.), in suppositories, or codein, also piefer- 
ahly m suppositories, 0 05 gm {% gr), per dose are more suitable in 
such cases, the dose to be repeated several times if necessary Aside from 
tins all medication should be omitted 
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Diet — The very impoitant indication of putting the stomach com- 
pletely at rest and thus giving the inflamed organ a chance to return to its 
normal condition necessitates total abstinence fiom food A starvation 
period of one or two days is cm alive in these cases, and the more strictly 
the rule is observed the quicker the recovery Even fluids should, if 
possible, be avoided When thirst is veiy excessive cracked ice may be 
given in small quantities In many cases small quantities of hot water 
are better tolerated and at the same time serve as an internal lavage 
With great exhaustion it may be necessary to add some champagne to 
the ice pills or some brandy and carbonated water in small quantities It 
may further be advisable to supply some fluid and nutritive material by 
enemata consisting of saline solution and glucose 

After one oi two days, according to the severity of the case, nourish- 
ment by mouth may be resumed At first only fluids in small quantities 
should be allowed When milk is tolerated it is a veiy suitable food, and 
IS best given diluted with carbonated watei , in othoi cases giiiels, mutton 
broth, bouillon, or weak tea are pieferablc In furtker enlarging the diet 
list pieference should be given to soft, staichy foods Eor several days the 
rule should be observed to have all food mechanically well piepaied and 
free from fibrous and stiingy parts, on the whole following the dietetic 
rules given in the chaptoi on depiessive secictory disordeis Patients 
who are subject to attacks of acute gastritis sliould proceed slowly in re- 
turning to ordinal y diet, in order to prevent the development of subacute 
or chronic gastritis They should abstain fiom taking coarse food for 
several weeks 

If, after the acute attack, symptoms of gastric irritation (soreness, 
pyrosis, etc ) continue, alkaline powders or an alkaline water (Vichy) 
may be of gieat aid and may be continued with benefit for several weeks 
In other cases with failing appetite and protracted weakness hydro- 
chloric acid IS of gi eater service hlot infrequently, however, hydro- 
chloric acid, when given on an empty stomach, provokes pain by irritating 
the hypersensitive mucous membrane and should therefore be given well 
diluted and after meals. Befoie meals we give tinct nucis vomicse (5 to 
15 diops) 01 some of the bitters, tinct aurantii, tinct gentiani comp, 
tinct cinchona comp , fluid extract of condurango, of each fiom 15 to 
25 drops 

As a general rule, however, it is better to abstain from overstimulating 
gastric activity, but to allow the stomach to rest and so return unaided 
to its normal condition. 


CHRONIC GASTRITIS 


The term chronic gastiitis, formerly much abused and applied to the 
most varied gastric disoiders, comprises only cases in which gastric 
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analysis demonstrates an increased secietion of mucus usually carrying 
cellular elements as a sign of anatomical alterations of the mucosa The 
secretion of hydiochloiic acid is diminished or absent 

Chronic Mucous Gastritis —In a certain group of these cases during 
an earlier stage the increase of mucus is associated with hyperacidity and 
hyperseciction (acid gastritis) The treatment of this special form is 
discussed under irritative gastiic disorders It is frequently observed 
in alcoholics and, although m some of these cases the iriitative secre- 
tory disorder may lemain unchanged dining many years, there is a 
tendency in others to develop into mucous gastritis, the secretion of acid 
and ferments gradually diminishing with a progressive destruction of the 
peptic glands until finally complete atrophy of the glandulai mucosa is 
established This state of chionic atrophic gastiitis is also observed in 
nonalcoholic forms of cbionie mucous gastritis When this state is reached 
it presents principally complete lack of gastric secietion The treatment 
of this condition is discussed undei achylia gastrica 

We aie then dealing here with the treatment of chronic mucous 
gastritis only 

Peimaey afd Secondauy Oiieonio GtASTEITIS 

It is customary to distinguish between primary and secondary chionic 
gastritis While for purposes of desciiption the sepaiation into piimaiy 
and secondary forms may he practical, yet we should romemhoi that m 
many cases of so-called secondary chronic gastritis the same haimful in- 
fluence which causes the disease of the i emote organ also provokes a 
primaiy gastritis hy diiect deleterious action on the stomach, so that we 
have a combination of primary and secondary gastritis, for instance m 
alcoholic affections of the heart, liver, and kidneys, in gout, diabetes, 
chronic nephritis, etc This shows the necessity for ti eating many cases of 
secondary gastritis not only indirectly by attending to the disease of any 
other organ wbieli is one causative factor in its development, but also by 
dealing directly with the diseased stomach 

Eoi both forms, primary and secondary gastritis, we have to consider 
first of all the causative treatment, which means at the same time the best 
method of prophylaxis when undertaken during the earlier stages of de- 
velopment 

We should eliminate, if possible, the causative factor winch has caused 
the disease Constant abuse of alcohol is responsible for the ma]ority 
of cases; next to alcohol ranges tobacco, both when smoked (paiticularly 
when inhaled) and when chewed The individual tolciance for these 
toxic substances varies greatly, a quantity which acts deleteiiously with 
one pel son is harmless for another The same feature of different in- 
dividual tolerance will he observed in regard to other direct causes of 
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chronic gastritis , habitual overindulgence in highly seasoned and rich 
courses, frequent ovei loading of the stomach with indigestible and fer- 
mentable articles of food, hurried eating and bolting of poorly masticated 
food, especially when meals are taken while under high mental pressure or 
during periods of gieat excitement, abuse of iced water and iced drinks 
of diffeient kinds, so common in this country, habitual or long-continued 
use of drugs (lodids, salicylates, quinin, mercury, arsenic, silvei, cubebs, 
sandalwood, etc ) We must mention as a veiy fiequent cause the abuse 
of purgatives, in particular of concentrated saline cathartics which I 
have found as a causative factor in a high percentage of my cases In 
another group we have to put the blame on overindulgence in strong 
tea or coffee All these causes prove particularly harmful in people 
who are predisposed on account of anemia or when geneial weakness 
and ncui asthenia lessen their power of lesistance Among the direct 
causes ol chronic gastritis we fuither count diseases of the teeth and 
gums, which act by the harmful influence of swallowed products of decay 
and pus and not less so by preventing proper mastication. 

Secondary Chrome CastriUs 

In secondary chronic gastritis the treatment of the primary disease is 
of the utmost importance and should always be combined with the direct 
treatment of the gastric disorder 

Chronic gastritis is frequently associated with other diseases of the 
stomach, as cancer, the latter stages of peptic ulcer, motor disoideis, dis- 
placement of the organ, especially by the effect of adhesions, etc In ar- 
ranging a plan of treatment we have to take these factors into account 

The most frequent occurrence of secondary gastritis is observed in all 
diseases which lead to chronic venous congestion of the stomach by dis- 
turbances of cii dilation, diseases of the heart, the lungs, and the liver. 
The direct treatment of these diseases often proves the best means of 
combating chronic gastritis as, with improvement of circulation, the 
state of engorgement of the gastric mucosa is lemoved or diminished 
Thus we understand the very beneficial effect which often follows the use 
of digitalis, even when this drug temporarily aggiavatcs the gastric con- 
dition In such cases the hypodeimic administiation of modern digitalis 
prepaiations is preferable and of great value Great improvement fol- 
lows the action of digitalis and other heait tonics in those cases of secon- 
dary gastritis which are caused by chronic nephritis 

The treatment of the underlying cause plays a gieat role in all cases 
wheie chronic gastritis is secondary to metabolic derangements as the 
uric acid diathesis, gout, diabetes, to diseases of the urinary tract, or to 
chronic infectious diseases We must particularly mention here tubeicu- 
losis, in which the symptoms of chronic gastritis are often so prominent 
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that m incipient cases they completely ovei shadow the primaiy disease 
While the pioper attention to the gastric disorder will invariably assist 
us in improving the state of nutiition gieat caie should be used to avoid 
in such cases a diet which leads to underfeeding of the patient On the 
other hand, in such cases we should be veiy caieful with foiced feeding, 
which, as a lule, is indisciimmately i ecoinnieiidcd for all tnbeiculous 
patients I have fiequcntly seen disiegaid of an existing gastritis gieatly 
aggravate the digestive distuibance and sO' lead to dismal tailiire of the 
attempt to impiovc the geneial nutiition. 

The consideiation of the causative factors should always be combined 
with the diiect tieatment of the diseased stomach m secondaiy as much 
as in piimary gastiitis Too often the physician is satisfied with diiect- 
ing all attention to the treatment of tbe piimaiy disease of the lieait, the 
lungs, 1he kidney, cic It should he expressly stated that in impiovmg 
the condition of the stomach hy diiect treatment we greatly assist the 
causative treatment of the underlying disease 

Gastric Lavage. — The lieatmenl -par excellence is gastric lavage Its advantages 
aie many It answcis tlie inosi iinpoitanl indication of ieino\ing the mucus, which 
when adherent to the mucosa pi events its seeretoiy activity and, wlien mixed with 
the ingesta, piohibiis the intimate contact of gastiic ,puce and iood Lavage finihei 
diieetly stimulates the sluggish gastiic seeietion and impioves the stale of the 
mucosa, by piomoting its eiieulation The beneficial action of lavage can be 
greatly enhanced by the use of diffoient solutions Mucus is not voiy soluble in 
oidmary walei We have to add one tcaspoontul of hicaibonate oi soda to a 
quart of warm water, oi one teaspoonful of a mixtme eoiiesponding to the in- 
gredients of the watei of Ems (2 parts sodium ehloiid and one pait sod bi- 
carbonate) Mucus is moie effectually lemoved when lavage is given undoi high 
pressuie Aftei washing two oi ilnee times with such solutions, I often employ 
lime water with veiy good results (one pait of lime water diluted with one to 
foul paits of distilled watei, total amount of mixtme, 300 c c) Lime watei 
acts as a solvent of mucus and as an astimgent Hainack (55) states that it is 
the only drug which combmes both qualities Solutions of sodium bicaibonate 
and of sodium chlond meiely dissoEe the mucus Othei astiingents, instead 
of dissolving, coagulate mucus Lime watei has the gieat advantage of fiist 
dissolving the layei of mucus and then leaehing the deeper layers of the mucosa 
and acting as an astringent 

When the amount of mnens is not excessive dilute solutions of zinc 
sulphate are useful as astiingents (1 5,000, gradually increased to 1 1,- 
000) The application of silvct nitiate (in similai solutions) is lecom- 
mended in cases which show gastric hyperesthesia and fieqiiciit pain 
Some aiithois attiihiite the pain to the presence of eiosions and ulcera- 
tions, which develop in eeitam cases of chronic mucous gastritis (ulcera- 
tive chionic gastritis) The great vulnerability of the mucous membrane 
in chronic gastiitis is often manifested by the appearance in the wash 
water of small pieces of mucous membrane detached hy the traumatic 
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effect of the tube There is no 3ustification for basing on the finding of 
these fragments of mucosa a special form of gastritis [Erosions — Einhorn 
(35) , gastritis exfoliativa] 

When chronic gastritis is associated with motor disorders lavage is 
especially indicated for removing stagnating and fermenting masses In 
such cases we may use for final lavage antiseptic solutions salicylic acid 
1 1,000, bone acid 5 1,000, resorcin 2 1,000, thymol 1 2,000, hydro- 
chloiiG acid 5 1,000 The removal of irritating substances is fuither an 
indication for lavage in chronic nephritis, when the stomach eliminates 
urea and other products of metabolism I have frequently observed great 
improvement result fiom gastric lavage, when the presence of these sub- 
stances in the stomach caused persistent nausea, vomiting, foul tongue, 
etc There are many other conditions in which the stomach serves as an 
exc'teio'ty oigan and wheie the excieted substances are the cause of gastric 
irritation and of chronic gastritis In all such conditions lavage is an 
excellent form of treatment When lack of appetite is a prominent feature 
we use weak solutions of hops, quassia, and other bitters for final lavage, 
of which some may be left m the stomach 

The frequency of lavage depends on the severity of the case and on 
the pi ogress effected by the tieatment When much mucus is formed, and 
particulaily when stagnation of food is present, daily lavage is indicated 
and best pei formed in the morning, when it prepares the stomach for the 
day’s activity In cases of severe chaiactpr with stagnation and pro- 
nounced fermentation it may be advisable to perform lavage before the 
evening meal, or both on a fasting stomach and in the evening We 
diminish the frequency of the treatments with symptoms of improvement, 
giving lavage every othei day, then every thud day, and finally once 
a week In many cases the improvement which follows lavage sets in 
remarkably soon after a few applications, manifested by the greatly dim- 
inished amount of mucus, the lessened discomfoit, the increased appetite, 
and other signs of improved gastric activity 

The drinking of suitable natural and artificial mineial waters is often 
described as internal lavage Its effect is increased when the patient, 
after drinking the watei, rolls around to get the water thoroughly m con- 
tact with the stomach wall Even used in this way it is only a poor sub- 
stitute for lavage by means of the tube Still the dunking of those waters 
IS helpful and should be recommended for days when no lavage is given 
and after lavage is stopped altogether They may be taken for long peri- 
ods of time Considering the diminished state of secretion the sodium 
chlorid waters are indicated as described under depressive secretory 
disorders, to which we here lefei Under this heading will also be 
found the rules for regulating the diet and for medication, which, with 
chronic gastritis, are essentially those given for depressive secretory dis- 
orders in general 
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We wish to point out here the gieat importance of regulating the ac- 
tivity of the bowels In many instances the chionic gastiitis proves in- 
tractable as long as intestinal disturbances pievail Under the heading 
depressive secietoiy disoideis we described the diet which is indicated 
when diarihea is piesenh avoiding in the first place all albuminous food, 
which IS liable to undeigo intestinal putrefaction The effect of propei 
dieting can be greatly siippoited by systematic colon irrigations, which 
prove of high value pax tictilarly at the beginning of the treatment in 
thoroughly lemoving all putrefying intestinal contents 

Constipation should be treated dietetically by increasing the amount 
of well-prepaied vegetables and stewed fruits, by adding honey or milk- 
sugar to breakfast foods, by giving buttermilk, sour milk, and other fer- 
mented milks. If not efficient, enemas, colon iriigations, or oil enemata 
are in place Cathartics per os should be omitted When they cannot be 
avoided the very mildest aie indicated, pieferably small doses of vegetable 
cathaitics, cascara, ihiibarb, etc Stiong saline cathartics aic permitted 
only when chronic gastritis is associated with a state of pionounced ab- 
dominal plcthoia (congestion and cirrhosis of the liver, caidiac insuffi- 
ciency with intense abdominal congestion) In all other cases strong saline 
cathaitics only aggravate the inflammatory changes of the gastric mucosa 
and should be forbidden 

Yeiy helpful in the treatment of chionic gastritis, especially when 
combined with constipation, aie different methods of gymnastics, of gen- 
eral and abdominal massage, and of various electric and hydrotherapeutic 
measures They are all applied with the intention of improving the cir- 
ciilatoiy conditions in the abdomen and its organs with the effect of rais- 
ing the tonicity of the abdominal wall as well as of the stomach and intes- 
tines They often accomplish this task when 3udiciously employed Too 
frequently, howevei, these methods aie overdone, with the result that they 
low^ei instead of laise abdominal circulation and tonicity The general 
advice given to patients to use one oi the other or several of these methods 
IS inadequate, there should be an exact dosage prescribed and legulated 
according to its effect 

CARCINOMA OF THE STOMACH 

The only possible cuiative method of treatment for cancer of the 
stomach at present is its removal by the knife In eveiy case when a 
diagnosis is made the question should be consideied at once whether the 
state of nutrition and the blood condition permit of an exploratory lapar- 
otomy Before opening the abdomen it is not possible to say whether com- 
plete resection of the affected area is still possible The size of the tumor 
IS not the decisive factor, it is the existence of adhesions to other organs 
and the presence of metastases. 
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Personal expeiienee gamed at operations has convinced me that eeitam 
tumors which appeared laige on palpation were still removable, occasionally with 
a good deal less difficulty than anticipated Large size of the tumor theiefore 
should not mfliienee us too much against undeitaking operation, particularly when 
we considei that the anatomical conditions of the stomach are very favorable for 
a complete lemoval of the growth in so far as the arrangement of lymph ducts 
and glands does not tend to a rapid spread of metastases 

The statement frequently quoted that it is too late for a successful 
operation once a tumor is palpated should not he taken literally When 
the general condition of the patient peimits, exploiation is permissible 
As a iiile, however, at this period we find the tumor fixed hy adhesions 
to such an extent that its removal is out of the question. 

We must operate at an earlier date and in order to accomplish this I would 
speak very emphatically m favor of exploratory lapaiotomy when the suspicion of 
a developing cancel is sufficiently substantiated by some ob,iective findings and 
befoie a positive diagnosis is made by the palpation of a distinct tumor I am 
far from advocating laparotomy m every case presenting persistent dyspepsia 
and malnutiition The suspicion of a gastric cancer must be based upon some 
objective finding, which often could be had if only looked for This is not the 
place to discuss the early diagnosis of gastric cancer It is, however, not superflu- 
ous to state that in the majority of cancer cases which have come to my personal 
knowledge no previous examination of stomach contents had been performed, 
although the whole course of the case must have suggested the possibility of a 
cancel ous growth for many months. 

If gastric analysis were done more regularly physicians would more 
frequently be in a position to strengthen the suspicion of a cancerous 
growth When coiroborated by findings of gastric analysis, by the result 
of X-ray examination, or by any other objective symptoms, suspicion is 
sufficient indication for an exploratory laparotomy The suspicion of 
caicinoma should furthermoie he entertained m every case of chronic ul- 
cer piovmg inti actable to medical treatment This point is discussed un- 
der the heading surgical treatment of gastric nicer and, while not ready to 
admit that 70 per cent of all gastric cancer cases develop on the base of 
cbionic nicer, yet the cancerous degeneration of ulcers is frequent enough 
to justify the suspicion of cancerous development in every case which does 
not yield to persistent medical treatment Here, too, the suspicion war- 
rants eaily exploration 

It IS true that the percentage of cases is small in which we find resec- 
tion still feasible We further find the percentage small when figuring 
the number of cases which, after successful resection, remain free from 
metastases for a more or less protracted period of time Considering, how- 
evei, that cases have been reported with a period of freedom amounting 
to fiom 10 to 13 years and more, an attempt at early resection should 
always he the main object in dealing with gastric cancer 
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Radium and other means aiming at a radical cure have not been 
sufficiently tried out 

All other attempts at treatment arc of necessity merely symptomatic 
and palliative The fact that he is dealing with an mcuiable case leads 
the physician too olten into the mistake of leaving the management of 
his case to the patient himself, or to niiises and members of the fam- 
ily We should lemember that these patients are sadly in need of 
our moial suppoit and, fiirthei, that a gieat deal can be done by the 
conscientious physician to alleviate the suffering of his chaige and 
eventually to prolong his life While this task is not an easy one, and 
may become veiy trying in cases of long duration, yet it is worthy of an 
experienced mind and has its rewards in spite of the hopelessness of the 
condition 

Diet. — We must, m the first place, try to pioperly feed the patient, in 
order to keep up as long as possible his strength and the state of his nutri- 
tion The ariangement of a diet, particularly in cases of piolonged dura- 
tion, is often the most difficult part of the treatment Complete lack of 
appetite and aveision to food may greatly tax the lesources of the phy- 
sician We have to resoit to advising all kinds of delicacies, to constant 
changes in the bill of faie, and must continually find other ways of pre- 
paring foods In doing so we should always consult and follow the ten- 
dencies and even the whims of the patient lather than adheie strictly to a 
preconceived plan of dieting Proceeding in this fashion we are often 
surpiised to find certain foods, geneially excluded from an invalid’s diet, 
better tolerated than those recommended in such diet schemes It is wise, 
howevei, to stipulate as a general rule that all food he mechanically well 
prepared and, if possible, finely divided so as to tax the activity of the 
stomach as little as possible and to facilitate its quick egress fiom the 
stomach The selection of diffeient types of food depends to a gieat ex- 
tent on the state of gastric seciction. In cases which develop on the base 
of a chronic ulcer, acid hypei secretion often continues up to a very late 
stage of the cancerous growth In such cases the diet should he arianged 
according to the rules given for irritative gastiic disorders, permitting in 
particular the different kinds of lean meats, fish and poultry, milk, eggs, 
vegetable piiices, etc This kind of a mixc‘d diet should further he ad- 
vised in cases without hyperacidity as long as no aversion arises for meat 
and similar foods 

Aveision to meat and other animal food is frequently an early symp- 
tom of that type of carcinoma which is nsnally located at the fundus of 
the stomach, causes atrophy of the gastric peptic glands and complete 
lack of secretion Here meat and similar food should be eliminated and a 
diet ai ranged conforming with the rules given in the chapter on depres- 
sive secietory disoidcrs, consisting principally of milk, farinaceous and 
starchy foods, purees of vegetables and of fruits, etc- Whatever type of 
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food IS chosen, it must be thoroughly prepared and should be presented in 
a palatable foim The individual meal should not be bulky and an in- 
teival of sufficient length should be allowed to facilitate the evacuation 
of the oigan 

Drug’s — In prescribing drugs also we have to distinguish between the 
two different states of secretory disorder As long as hyperacidity and 
hypersecretion are present alkalies are indicated and often are of great 
value in relieving pain and discomfort When lack of secretion is noted 
liberal use should be made of hydrochloric acid, the bitters, m particular 
the diffeient condurango preparations, nux vomica, and all other diugs 
meant to stimulate appetite and gastric activity, as described in the chap- 
ter on depiessive secretory disorders, to which we refei for details 

Lavage. — The most effective stimulator of appetite and gastric ac- 
tivity in general is gastric lavage, which, when properly handled, is by far 
the most valuable method of palliative treatment in gastric cancer All 
the advantages which we described as going with gastric lavage when 
applied in cases of chronic gastritis, with irritative as well as with de- 
pressive secretory disorders, are observed in the same manner in cases of 
carcinoma By removing stagnating and fermenting masses lavage re- 
lieves discomfort, pain, and vomiting, it stimulates sluggish gastric secre- 
tion and increases the appetite, it facilitates the egress of chyme from 
the stomach, all of which greatly helps to raise the state of nutrition 
Lavage proves beneficial further by removing toxic products of fermen- 
tation and putrefying masses from decaying tumors, often distinctly re- 
ducing the symptoms of severe autointoxication 

According to the type of fermentation we employ either alkaline or 
sodium chloiid solutions, we further make use of antiseptic solutions or 
of infusions of bitteis when attempting to stimulate secretory activity 
These methods of lavage are described in the chapters on irritative and 
depressive secretory disorders 

The fiequency of lavage depends on the degree of stagnation and on 
the severity of the subjective suffering. In most cases daily lavage of the 
fasting stomach is sufficient Patients who are disturbed by pain and 
vomiting during the night are gieatly relieved and secure sleep after 
evacuating the stomach late in the evening or duimg the night In some 
cases we have to do lavage twice a day. Most of these patients learn to 
lavage themselves, and once they realize the great relief which follows it 
they insist upon its systematic application Since no harm can be done 
the patient should be given a free hand m employing this valuable method 
of treatment Not infrequently the effect of methodical lavage seems to 
go further than relieving suffering and improving nutrition From my 
own expeiience I can endorse the statement of Fleinei (15), who ob- 
served a slower development of the cancerous growth m patients who 
systematically continued lavage for a long period of time. 
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Gastroenterostomy. — Similaily we may meet with an arrest of can- 
cerous growth after gastioeiitero&tomy When i)jloiic obstruction is pro- 
nounced and symptoms of gastric dilatation continue to be annoying in 
spite of lavage and dietetic treatment gastroentei ostomy should be per- 
formed, if feasible The lelief of symptoms after successful gastroenter- 
ostomy is sometimes so marked, and the gam in weight so great, that 
doubt may arise legarding the correctness of the diagnosis Still, how- 
ever gieat the immediate result of gasti oentero&tomy or methodical lavage 
may be, these palliative methods do not prevent the development of me- 
tastases, which usher in the final state of the condition 

Alleviation of Suffering. — During the last period tieatment can have 
only the object of relieving the patient of all possible siifieimg To ac- 
complish this we must make liberal use of naicotics, preferably given by 
rectum or hypodermically Codein, opium, chloral hydiate, veronal, and, 
most important of them all, moiplnn, given liypodeimically Morphin 
not only lelieves pain, but it has the wondeifnl effect of deceiving the 
patient about his condition and theieby pioves such a powerful help that 
the physician should never hesitate to adminmtei it, even when gradually 
larger and larger doses are required The piohability that with a long- 
protracted course of the disease the patient may become a confirmed 
morphin fiend should not interfere with the liberal use of a drug which, 
in these cases, means a blessing for hopeless sufferers. 


SYPHILIS OF THE STOMACH 

The Wassermann test will probably help to clear up the question 
whether syphilis of the stomach is lare, as Chiari^s (39) thorough ana- 
tomical investigations would indicate, or of frequent occurrence, as some 
authors (Neumann, 97, Emhorn, ST), and otheis) would have it, who 
base their claim on clinical data The mere fact that the patient has had 
syphilis IS certainly not sufficient to settle the diagnosis Eoi practical 
purposes, however, we do well to remember Tlayem’s (58) pioposition 
always to think of syphilis when confronted with serious stomach tiouble 
of obscure nature The good results obtained in such cases by antiliietic 
treatment, after they had resisted all other forms of treatment, justify 
the application of antiluetic treatment not only when a positive diagnosis 
is made, but also when the suspicion is sufficiently corroborated. Aside 
from the specific treatment by salvarsan, mercury, lodid, etc , the gastric 
disorder may call for special local treatment. 

Syphilis of the stomach presents itself in the form of chronic gas- 
tritis, gastric ulcei, gumma, and fibrous-hyperplastic infiltration 

Chronic Gastritis. — According to Neumann (97), chronic gastritis is 
the most frequent manifestation of visceral syphilis, occuriing during all 
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the diffeient stages of the disease It differs symptomatically in no way 
from gastritis of other oiigin and shonld be tieated along the same lines 
When it is piesent the administration by month of antilnetic remedies, 
particnlaily of mercury, should be omitted Gieat care shonld be exer- 
cised in prescribing lodids when hyperacidity is noted The excess of 
hydrochloric acid, by freeing lodin, is liable to provoke lodism It is 
therefoie advisable to give lodids only when the stomach is free from acid 
contents and to administer them always in connection with large quanti- 
ties of alkalies (bicarbonate of soda or magnesia preparations) 

Gastric Ulcer — Gastiic nicer of syphilitic origin shows identically 
the same symptomatology as an nicer cansed by other factors While the 
general principles of treatment remain the same in every way for the 
syphilitic form as for others, yet the antilnetic tieatment may be of para- 
mount importance Particularly in cases of uncontrollable gastric hemor- 
rhage we shonld always thinly of a possible syphilitic origin Eonrnier 
(50), Dienlafoy (33), and Hayem (58) have reported cases of uncon- 
trollable hemorihage in which all other treatment failed and complete cure 
was established by giving mercury and lodids Perforation calls for im- 
mediate snigical interference With pyloric obstruction, however, a thor- 
ough antilnetic treatment should be instituted before proceeding to operate 

When the obstruction is cansed by the inflammatory swelling of an 
active syphilitic ulcer the specific treatment may yield a complete cure 

Pyloric obstruction caused by the scar tissue of a healed ulcer requires 
surgical interference in syphilitic cases exactly as in others The indica- 
tion for operative tieatment is also the same for syphilitic as foi other 
forms of indurated chronic ulcer of the fundus when it proves intractable 
to medical methods of treatment 

Gumma. — Gumma of the stomach is rarely diagnosed When the 
tumor IS palpated it arouses the suspicion of carcinoma If a diagnosis 
of syphilis IS made, or even with a well-supported suspicion, energetic 
antilnetic treatment is imperative When the diagnosis is doubtful ex- 
ploratory laparotomy and excision of a small piece may clear up the situa- 
tion, as it did m a case reported by Lafleur (77), who found a gum- 
matous ulcer causing an hour-glass stomach, and thereupon administered 
mercury 

Pyloric obstruction caused by a gumma may be perfectly cured by 
antilnetic treatment If the obstruction is pionounced and the patient 
greatly reduced in weight it may be advisable, according to Brunner’s 
(24) views and statistics, to first perform gastroenterostomy and then fol- 
low it up with energetic antilnetic treatment 

Fibrous-hyperplastic Infiltration. — The same indication for surgical 
interference may turn up when Eoiirnier’s (51, 52) syphilitic fibrous- 
hyperplastic infiltration causes pyloric obstruction, as in cases published 
by Gross (54), Hemmeter-Stokes (62), and others How far salvarsan 
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treatment will peimit the postponement of surgical interference in pyloric 
obstruction of that and other types lemams to be seen 


MOTOR DISORDERS OF THE STOMACH 

Motor disordeis are frequently symptoms of other diseases of the stom- 
ach (hypeiseeietion, gastritis, uleei, cancer, etc ), and should then be 
treated in connection with the disease with which they aie found associ- 
ated Motor disoiders of this type have been classified as secondary when 
compared with another group in which they form the mam distuibance 
and appear to be of independent character Upon closer examination, 
however, it will be seen that even these so-called piimaiy niotoi disorders 
are almost invariably symptoms of other conditions, of systemic diseases, 
of diseases of the blood and of the neivous system, so that it is always 
essential to clear up the undei lying cause if treatment is to be successful 

The attempt to classify more completely the different types of motor 
disordeis has created a good deal of confusion, inasmuch as one author 
bases his diifeieiitiation upon disturbances of function (for instance, lack 
of tone and diminished peristalsis — atony), another upon the result of the 
disturbed function (delayed evacuation — motor insufficiency of first de- 
gree, stagnation — motor insufficiency of second degree), while a thud 
classification describes anatomical conditions (dilatation of the stomach, 
etc ) 

Although it IS of great importance for the understanding and for the 
treatment of the individual case to analyze the different features of the 
disturbance, for our purposes of description it is moie practical to adhere 
to the old classification of ^^Atony’^ and ^‘Dilatation ’’ Both terms repie- 
sent well-defined clinical pictures, observed in distinct groups of patients, 
and, while named according to the rule, “a potion fit denommatio,” each 
picture in a diffeient degree piesents on closer inspection, combined oi 
successively, the difieient features of disturbed motor function, its effect 
on evacuation, and eventually anatomical changes, all intimately related 


Gastric Atont 
(Myasthenia Oastrtca) 

Eenwick characterizes gastric atony as “a diminution of the elasticity 
and stiength of the musculai coat of the stomach, wheieby the organ is 
rendered unduly distensible and is prevented from emptying itself within 
the normal period of time ’’ 

Lack of tonicity may cause a great deal of discomfort and is the most 
frequent distuibance encountered in eases of so-called nervous dyspepsia. 
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The effect of diminished peristalsis on the evacuation of the viscus varies 
greatly in different patients and with the individual patient at different 
peiiods Some patients experience periodically a state of more pro- 
nounced motor insufficiency, either caused by undue overloading of the 
stomach oi as an effect of constitutional derangements (for instance, in 
migraine) During such periods it may happen that the stomach does 
not empty itself over night, while ordinarily “stagnation” does not occui 
in gastric atony 

Gastiic atony, when not associated with other gastric diseases (gas- 
tritis, ulcer, etc ), is not a strictly local disease of the stomach It is 
either caused by anemia and suhnutrition, particularly when connected 
with acute and chronic infectious diseases (tuberculosis, syphilis, etc ) or 
intoxication, or it is the effect of derangements in the nervous system 
(neurasthenia) In the vast majority of cases in which gastric atony is 
the piedommant disturbance it is the symptom of a condition which 
Stiller (121) first described as “congenital general asthenia,” usually ob- 
served in patients showing the habitus enteroptoticus 

The knowledge of the nature of the underlying cause is of paramount 
importance for a proper treatment We shall discuss here in the mam 
the last-named form, which is caused by a derangement in the nervous 
system The general principles of treatment are the same for other forms 
which, in addition, require treatment of the concomitant chlorosis, tuber- 
culosis, etc 

When a tendency to gastiie atony is inherited, its treatment should 
begin during infancy Children of this type should be educated with a 
view of developing the physical rather than the mental activity of the 
system 

During the later periods of life these patients are often greatly handi- 
capped by frequent attacks of dyspepsia and consequent malnutrition, 
unless they make up their minds to live strictly within the limits of their 
inherited means They must be taught to realize that the disposition to 
weakness and relaxation of the muscular system in general, and of the 
stomach in particular, is with them a constitutional shortcoming, which 
they have to reckon with in arranging their mode of life and diet They 
must avoid overtaxing the system by physical and mental strain, undue 
excitement or worry, overindulgence in sexual affairs, in eating, drinking, 
smoking, etc Hot only the patient, but the physician as well, should 
bear in mind the constitutional limitations of his patient when advising 
treatment for him These patients are usually undernourished, and on 
consulting physicians aie generally uiged to fiist of all increase their 
weight by liberal eating While it is undoubtedly an important part of the 
treatment to raise the state of nutrition, yet this should not be done at the 
cost of aggravating the motor disturbance of the stomach. Especially 
when a “lest cure” is prescribed for these patients, which in itself may 
13 0 
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be needed and advisable, the mistake is often made of oideimg large 
quantities of food, and paiticularly of milk. The large and frequent 
meals prescribed in the routine scheme of a rest cure tend to exhaust the 
muscular powei of the stomach, and it thus frequently happens that 
these patients date the beginning of their gastiie suffering from the 
time when they underwent a rest cine Similarly we find that jiatients 
refer the onset of gastiic ailments to the time when they were convalescent 
fiom an operation or from an acute infectious disease and had an atonic 
stomach oveiloadcd by large quantities of fluid and semifluid foods 

Diet. — In arranging a diet in gastiic atony we have to meet two indi- 
cations, first, to piovide nutritive material in sufficient quantity to im- 
prove the genei al nutrition and, secondly, to give it in such a form that it 
will tax the muscular activity of the stomach as little as possible A diet 
consisting principally of nutiitive fluids such as milk, thick soups, etc, 
has been recommended as particularly suitable on account of the observa- 
tion that fluids leave the stomach quicker than solids In selected cases 
such a diet is well toleiated and helpful if not continued for too long a 
period of time. As a rule, however, the quantities required for impiov- 
ing niitiition in these cases are so large that they are apt to ovei distend 
the stomach and thereby still fiirlher weaken the enfeebled walls of the 
visciis instead of laising their tonicity In order to avoid ovei -distention 
another device proposes to exclude fluids altogether, putting the patient on 
a so-called ^‘dry diet ’’ This form of diet is especially recommended for 
patients who have to go about working , for patients who can afford to rest 
there is less danger from over-distention by fluids when in a recumbent 
position. Occasionally I have had good results from putting suitable 
cases on a dry diet for a limited period of time As a general principle, 
however, it is not advisable to enforce a ^Mry diet” for long periods of 
time Moritz (94) has shown that all solid food has to be liquefied by 
the secretions of the stomach, so that no gieat gain is derived from a dry 
diet which, on the eontiary, may make great demands on the activity of 
the stomach in calling foi the secretion of the necessary fluid 

In the ma]ority of eases it is therefore better to avoid both schemes, 
a diet consisting only of fluids as well as a dry diet 

I would say, howevei, that it is often a £?ood plan to have the individual 
meal consist either only of fluids or of diy food 

In regard to fluids we would stijiulate the following rules * Milk and 
thick soups of high nutritive value may be tried and, when tolerated, al- 
lowed in moderate quantities, not exceeding 6 oz at a time They should 
not be given together with other (solid) food, but as a meal by tliem- 
selves. Eluids without nutritive value should be avoided as far as pos- 
sible, although m milder cases small quantities of weak tea or cocoa for 
breakfast often act as a stimulant. Water is either omitted altogether for 
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a certain period or given in model ate quantities between meals, but under 
no condition with meals Particularly harmful are waters charged with 
CO2 which, when freed, gieatly distends the enfeebled wall of the stomach 
Eor the same reason are forbidden all fermentable drinks (beer, lemon- 
ade, etc ) 

All solid food should be thoroughly prepared, mechanically finely di- 
vided, and, if possible, purged so that it may leave the stomach in quick 
order In selecting and preparing different types of food due considera- 
tion should be given to concomitant secretory disorders of the stomach, ac- 
cording to the rules given for irritative and depressive secretory dis- 
orders 

Preference should always be given to those articles of food which 
have comparatively high nutritive value in a small volume When pei- 
mitted, well selected lean animal food (meat, fish, poultry, eggs) properly 
prepared is the most suitable food in this respect When vegetables are 
indicated those which are voluminous without being nutritive should be 
avoided altogether (cabbage, tomatoes, salads, etc ) Starchy vegetables 
and cereals are especially well tolerated in cases of subacidity Buttei, 
cream, and oil add gieatly to the nutritive value of the meal when not 
contraindicated on account of acid fermentation. They further prove 
valuable in cases with sluggish activity of the bowels. When constipation 
IS present we should further add purees of stewed fruits, honey, milk- 
sugar, and malt extract Whatever food is permitted, should be taken 
in moderate quantities, the rule should further be observed not to give 
too many difieient courses at an individual meal 

Some of these patients feel more comfortable when taking three prin- 
cipal meals of about equal size, giving the stomach between the meals the 
necessary periods of rest In other cases it is preferable to give meals 
consisting of moderate quantities at shorter intervals The atonic stom- 
ach disposes of its contents m shorter time when the patient rests after 
meals, preferably 111 the recumbent position 

IVtedicinal Treatment. — Medicinal treatment plays an inferior role in 
gastric atony Drugs are recommended for various purposes It should 
be stated, however, that good judgment must be exercised lest they do 
more harm than good The secretory activity of the stomach deserves 
full consideration, when hyperacidity is noted we prescribe alkalies, in 
cases of subacidity hydrochloric acid Adequate treatment of secretory 
disorders always benefits the motor activity 

A good deal of restraint should be exercised when atony is associated 
with gastritis, inasmuch as most drugs are apt to act deleteriously on the 
gastric mucosa and thus indirectly aggravate the atony of the muscular 
coat Dietetic treatment and lavage prove a much better stimulant in 
such cases than drugs This applies particularly to most of the so-called 
antiseptic and antifeimentative remedies which produce very small results 
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unless the motor disorder is eileclivelj combated by the methods of treat- 
ment and a quicker evacuation of the stomach accomplished Pi cvention 
of stagnation is the most reliable antiseptic Of diugs usually lecom- 
mended as antiseptics I mention salicylic acid 0 32 to 0 65 gni (5 to 10 
gr ), salol 0 32 to 0 65 gm (5 to 10 gi ), rosoicm 0 32 to 0 65 gm (5 to 
10 gr )j creosote, carbolic acid pills 0 03 to 0 066 gm (t/, to 1 gr ). 

For flatulency peppermint, aiomalic spiiits of ammonia, ol cajuputi, 
charcoal mixtures, validol (5 to 10 drops), etc, are much in use 

As a direct stimulant of the muscular coat we employ stiyclinm or 
nux vomica, either alone or combined with bitteis (gentian, columba, 
etc ) Although some authors maintain that stiychnin meiely improves 
the appetite, and that its direct efteet upon the musculature is nil, yet it 
seems to be the general consensus of opinion among practitioners that it 
has a decidedly beneficial effect in gastric atony Other drugs advised as 
directly stimulating the musculature {eigot, hijdrastis) are not lecom- 
mendable on account of their harmful action on the gastric mucosa 

G-astric Lavage. — By far the most powerful and the most reliable 
stimulant of motor activity is gastric lavage, parliculaily in the foiin of 
the stomach douche Its application is absolutely necessary whenever, 
during the course of these cases, stagnation occurs and food remnants are 
found in the fasting stomach Even in cases without stagnation lavage 
always proves beneficial when properly applied When giving lavage by 
the stomach douche under high pressuie, somewhat cooler water may he 
employed Alkaline or sodium chlorid solutions are used according to 
the state of secretion, antiseptic solutions m ease of fermentation, and in- 
fusions of bitters when we intend to stimulate secretion 

Evacuation of the Bowels. — As in most eases of gastric disorder regu- 
lar evacuation of the bowels is of great importance We must, however, 
warn against the employment of concentrated saline cathartics and of 
drastic purgatives, which almost invariably do more harm than good in 
gastric atony We should always select the mildest remedies, which are 
usually the most effective While methodical drinking cures of natural 
mineral waters are not indicated, yet the taking in the morning of a small 
glass of Yichy, Kissing en, or some othei appropriate natuial water is 
frequently effective in promoting evacuation Oi we advise cleansing 
enemas, or small doses of cascara, rhubarb, sulphur, and similar diugs 
Only the smallest dose which is effective should be given 

Mechanical Treatment. — As a rule the activity of the bowels is 
simultaneously benefited by a number of mechanical methods of treatment 
which are employed in these cases with the intention of iinpioving the 
muscular activity of the stomach We reter to difteient outdoor and in- 
door forms of exercise and gymnastics, hydro therapeutic measures of gen- 
eral and local character (hot and cold compresses, Priessnitz bandages, ab- 
dominal douches, etc ), to general and abdominal massage, to vibration, 
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and to different electrical treatments The mam effect of all these meas- 
ures IS this, that they piomote the abdominal circulation, thereby indirectly 
improving the mnsculai activity of the stomach and intestines It is 
claimed that massage diiectly stimulates the mnscnlar coat Whethei far- 
adization exercises any diiect influence upon the miisciilai coat is more 
than doubtful, whether given intragastrically or perciitaneously Pei son- 
ally I have always preferred the percutaneous application of the faradic 
and of combined faiadic and galvanic (sinusoidal) currents, since it per- 
mits of administering stionger curients and this, at all events, produces a 
decided improvement of abdominal circulation "When judiciously em- 
ployed any of these methods may improve gastiic atony However, we 
wish to point out heie once more the absolute necessity of propeily con- 
sideiing the constitutional element which is the predominant factor m 
these cases. In pi escribing and administering mechanical methods of 
treatment we must always beai m mind the constitutional limitations of 
the patient A great deal of haim is done by advising the patient in a 
general way ‘To take exercise” oi by having him undeigo vigorous treat- 
ment, which overtaxes his resouices, with the lesiilt of still fuithei weak- 
ening the musculai activity instead of stiengthening it All these methods 
of treatment lequire careful dosage just as much as the administration 
of dings We should particularly avoid employing several of these meth- 
ods at one tune 


Acute Dilatation of the Stomach 

Although long known to internists, acute dilatation of the stomach has 
recently become a topic of great inteiest, since its frequent occurrence 
after operations has been noted Paresis of the stomach, accompanied by 
excessive secretion of gastric juice, is observed as an effect of the toxic 
action of the anesthetic after operations of every kind, and may be ag- 
gravated by mechanical insults to the upper abdominal cavity during the 
opei ation When this post-narcotic paresis is not carefully watched, errors 
m diet, particularly early feeding and overloading of the stomach by fluids, 
may have a marked influence in developing a pronounced and eventually 
enormous paialyzing dilatation of the stomach, a dangerous and not in- 
frequently fatal condition In a certain group of these cases gastro- 
mesenteric ileus is produced by the pressuie of the mesenteric root on the 
third part of the duodenum This was first discoveied by Kussmaul 
(74, 75), who consideied this mechanical obstiuction as secondary to 
and caused by the traction of the primarily dilated stomach, which occurs 
particularly with downward displacement of the overloaded viscus Peyer 
(101), in a recent study of this subject, differentiates between this form 
of primal y paralysis of the stomach and a second form, in which the ob- 
struction by the pressure of the mesenteric root is in evidence before the 
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paralytic dilatation of the stomach has developed The latter form is 
clinically chaiacteiized by setting m with shock, iiici eased peristalsis, 
stiffening, and delayed dilatation of the stomach Whatevei the primary 
factor may be, when once developed acute dilatation piesents a vicious 
ciicle, which must be broken 

The treatment calls in the fiist place for prompt evacuation of the 
stomach by means of the stomach tube This affords immediate iclief by 
removing often enoiinons quantities of gastiic contents Lavage should 
be repeated at shoit mteivals without waiting for vomiting to indicate 
that the stomach is full again 

The excessive secretion usually continues, and with the paialyzed 
condition of the stomach it is quite common foi no vomiting to occur in 
these cases So, from the beginning, we should not wait for this symptom 
as an indication to evacuate the organ 

To avoid fieqiiently lepeated introduction of the stomach tube West- 
ermann (141) seemed 'peimanent gastiic siplionage by passing a tube 
through the nose into the pharynx and down into the stomach, wheie it 
was left in situ for several days Other suigcons have employed this 
method of peimanent diamage with equally good lesults and have pointed 
out as paiticiilaily in its favor that it permits the patient to dunk un- 
limited quantities of fluid, theieby greatly adding to his comfoit, even 
when employed in hopeless cases Without peimanent drainage fluids 
and nourishment by mouth should be omitted, but they should be given 
by rectum or hypodermically 

Of great assistance is the proper position of the patient Peyer con- 
siders it of even greater importance than the emptying of the stomach 
To have the patient lie on his right side is the most effective position, and 
when this is staited at an early date may act prophylactically The value 
of this position was first recorded m 1880 by Malbianc, an assistant of 
Kussmaul, who recommended it to relieve the compression of the duo- 
denum by the root of the mesentery, which he had observed as causing 
acute dilatation in cases of chronic dilatation of the stomach In severe 
cases the knee-chest position may be tried when the position on the i ight 
side IS not effective 

Drugs have little influence Eserm, 0.001 to 0 0015 gm (1-60 to 
1-40 gr ), was recommended, but was found to be without value and usu- 
ally caused depression Better results may be expected fiom adienalin, 
particularly in cases m which the symptoms of collapse point to a deficient 
activity of the chromaffin system Operative measures are contraindi- 
cated, they can accomplish nothing and are apt to furthei aggravate the 
condition 

Besides the postoperative we mention the following types of acute 
dilatation of the stomach 

(a) A type first described by JSTaunyn (95) occurring in persons ap- 
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parently perfectly well and Avliicli is bionglit about by the ingeshon of 
large quantities of easily fermentable substances Heie the intense fer- 
mentation of the stomach contents is the piimary factor, and therefore 
prompt evacuation of the fermenting masses by means of the tube is the 
most rational and effective treatment After being cleansed thoroughly by 
lavage the viscus should be given a chance to contract by prohibiting the 
intake of food and fluid by mouth, and by following this later by careful 
feeding with small quantities of mechanically well prepaied articles of 
food This type of acute dilatation is more liable to befall people with an 
atonic stomach and to supeivene in chronic dilatation 

(h) Acute dilatation in tnfechous diseases (typhoid, pneumonia, etc.) 
IS one of the manifestations of toxemia Plere, as after operations, acute 
dilatation is a very serious matter, and the advent of piononneed tympa- 
nites should always he a warning against the indiscriminate feeding of 
such patients with large quantities of fluid The fluid necessary to flush 
the system should he given by enteroelysis and hypo dermocly sis In these 
cases paralysis of the vasomotor nerves, especially in the splanchnic area, 
is one of the moat striking effects of the toxemia, and adrenalin may 
therefore prove of great value in raising the blood pressuie, particularly in 
the abdominal cavity. 

(c) I wish to single out a foim of acute dilatation which I find rarely men- 
tioned, that IS, acute dilatation in eases of sudden severe gastric hemorrhage 
Undei the heading gastric hemorihage we discussed the us© of gastric lavage in 
such cases and the gieat benefit derived from its application 


CiiRONio Dilatatioit op the Stomach 

We apply the clinical term “Chronic Dilatation” to all conditions in 
which remnants of food and fluid are found m the fasting stomach, i e , 
at a time when the organ ought to be empty This stagnation of stomach 
contents represents a functional disturbance — a motor insufficiency It 
may ocenr in a comparatively small stomach and again in a viscus which 
is greatly distended and dilated The small as well as the enlarged stom- 
ach, when showing stagnation, may be in normal position or be displaced 
either upward or downward In diagnosing dilatation of tbe stomach we 
must separately consider three things the size of the stomach, its position, 
and its mechanical ability. Heither the size nor the position is the im- 
poitant factor A stomach may be deeply situated (gastroptosis) j and it 
may be very large (megalogastria) , and yet perform its motor function 
perfectly well On the other hand, a stomach may be high and small and 
its mobility he insufficient The salient feature is the evidence of motor 
insufficiency, i e , stagnation 

In treating this condition all efforts are directed toward overcoming 
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stagnation Stagnation is the cause of fermentation, tlins pi evoking dis- 
comfort, pain, and ^olnltlng, and fnrtlierniore it prevents food from leach- 
ing the intestines, and so leads to siihniitiition and emaciation Any tieat- 
ment iimst aim to lemo^e stagnalion and all the siifleiing connecled with 
it and, still more important, it must succeed in making the stomach pass 
to the intestines an amount of food sufficiently laigo to raise the state of 
nutrition and inciease the patient’s weight 

We have two pimcipal methods of treatment first, medical treatment, 
consisting mainly of gastric lavage conihined with dietetic and medicinal 
tieatment of the underlying disease which causes the stagnation, and, 
secondly, surgical tieatment, winch should be employed when medical 
treatment proves inefficient. 

Whethei medical treatment will be efficient or not does not depend so 
mncli on the degree of motor insufficiency and stagnation encountered 
when we fiist meet the patient as on the natuie of the primary disease 
which caused the stagnation. 

We wish to recall here that Knssmanl (74), when he fiist recommended 
gastric lavage as a treatment foi chionic dilatation, had succeeded in cur- 
ing by its application stagnation of such high dcgice as laiely comes to 
our obseivatioii nowadays. At the same time, however, when ho intro- 
duced his new method of treatment to the medical woild his genius had 
recognized its limitations He clearly pointed out that lavage will bung 
relief, but will not effect a cuic, when iinalteiahle oiganic changes of the 
gastiic wall are the cause of stagnation, or when obstiiiction of the pylorus 
IS the result of contraction hy scar tissue or caicinoma In a piophetic 
way Ilussmaul suggested 40 years ago that the surgeon would invade this 
realm of theiapy 

In considering medical and snigieal tieatment lespectivoly the one 
point to be decided is, whether the stagnation is caused by conditions winch 
will yield to lavage, or whethei theie are present nnalteiahlc organic 
changes which aie not amenable to lavage treatment It is tlierefoie es- 
sential first of all to cleai up the iiatiiie of the disease which is causing 
the stagnation 

Stagnation is observed in various diseases of the stomach In the 
foregoing chapters we frequently took occasion to point out the trcalment 
indicated m vaiiona diseases (gastritis, gastrosuccorrhea, nicer, carcinoma, 
etc ) when associated with moloi insufficiency and stagnation In regard 
to the details of tieatment legaiding methods of lavage, dietetic, and 
medicinal measnies, we ninst lefer to the respective cliajiters, since Ihe 
treatment of the underlying piimary gastric disease is the paramount 
object in the tieatment of cliionic dilatation In this chaptei we must 
confine oui selves to a general survey of the principles of tieatment of the 
different forms of stagnation 

We distinguish between two types of stagnation, one caused by muscu- 
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lar inactivity of the fundus, and the other — ^which is more frequent — due 
to obstruction at the outlet of the viscus 

Atonic Dilatation — Musculai inactivity may be functional in charac- 
ter We have mentioned the occuirence of acute dilatation in cases of 
gastric atony It is usually a temporary condition which disappears under 
appropriate treatment Some authors claim that gastric atony never leads 
to a state of chronic dilatation Contrary to this view I believe that 
chronic dilatation does develop from plain gastric atony^ hut in compara- 
tively few instances The treatment is, in every respect, that given for 
cases of gastric atony That is, a prolonged rest ciiie, dm mg which we 
must try to raise the general nutiition by dietetic measures and by bring- 
ing into play different mechanical methods of treatment gastric lavage, 
hydrotherapeutics, massage, electiical treatment, etc When gastric atony 
has once led to such a serious state of affaiis treatment is usually very 
tedious and only slow progress, if any, may be expected To gam quicker 
and better results different opeiative methods have been proposed short- 
ening of the ligaments when the dilatation is associated with gastroptosis , 
gastroenterostomy , gastroplication (Bircher, 14, Weir, 140), and even 
resection of the stomach has been perfoimed (Bloodgood, 15) My per- 
sonal experience with operative tieatment has not been very encouraging. 
We must not forget that it is not so much the mechanical condition of 
the stomach as a state of advanced asthenia of the whole system which 
causes the stagnation In such cases the great insult of a major opera- 
tion usually does not help to impiove the asthenia In my own cases it 
took the patients a very long period of time to recover from the effects 
of the operation We must admit, however, that in cases which do not 
improve at all under medical treatment operative treatment is justified, 
particularly when we consider that the pronounced motor inactivity of 
the stomach may be due to degenerative atiophy of its muscular coat 

Stagnation caused by muscular insufficiency is further observed as the 
result of destructive and indurative processes in the wall of the stomach 
occurring in the course of peptic ulcer, caicmoma, syphilis, etc The indi- 
cations for the medical and for the surgical treatment of this type of gas- 
tric dilatation are discussed in the foregoing chapters We wish to re- 
peat here, that m carcinoma the radical operation of resection should be 
attempted at an early date, the palliative operation of gastroenterostomy, 
howevei, only when stagnation is pronounced and not sufficiently con- 
trolled by lavage 

In chi onic indurative ulcer of the stomach wall resection, if feasible, is 
indicated when peisistent medical tieatment yields pooi results 

Special mention should be made of the stagnation found m chronic 
gastritis In spite of statements made to the contrary I must insist that 
there is a foim of chronic dilatation caused by chronic gastritis, and I 
could quote histones of cases which would demonstrate that this form is 
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curable by appropriate methods of medical ticatment In more recent 
and milder forms, in which enlargement of the organ is caused by inflam- 
matory paiesis of the miisciilai coat, excellent results may be obtained 
by methodical lavage, dietetic and medicinal treatment, as described in 
the chaptei on chrome gastiitis In advanced cases of long standing, stag- 
nation may be associated with a shrinkage of the viscus, caused by in- 
durative changes of the gastric wall (Bimton’s ^‘Ciirhosis of the Stom- 
ach,’’ 23), a most seiioiis condition, as a lule hardly influenced by medi- 
cal treatment, and a poor object for surgical mteifeience, except, per- 
haps, in those laie cases in which the interstitial process piovokcs liyper- 
tiophy of the pyloiic end (Lebert, Y9) On the whole it is a sad fact 
that in such conditions neithei medical noi surgical methods of tieatment 
are of great avail When lavage lelieves the patient its employment 
should be allowed without lestnction, dietetics and drugs should be ad- 
ministcied along the lines given in the chapters on depressive disorders 
of seeietion and chronic gastritis 

Pyloric Obstruction — Much hotter results are obtained in every way, 
both by medical and by surgical treatment, when gastiic dilatation is the 
outcome of pylonc obsti uction^ Here again we must differentiate accord- 
ing to the nndoilying cause 

When carcinoma is the cause of pyloiic obstruction it leads to early 
recognition, thus giving a fai hotter piognosis for opciative tieaiment, 
which should he considered in every case as soon as a diagnosis ]s made 
As a rule, it is advisable to prepare the patient for operation by a period 
of medical treatment which should, in the first place, provide a better 
state of nutrition We often accomplish this by metliodical gastric lavage, 
which removes stagnating and nutating masses and allows greater quan- 
tities of well-digested food to reach the intestines At the same time we 
supply the system with large amounts of fluid and some nutritive material 
( sodium chlond, sugar, etc ) , by nourishing enemata, and by hypoder- 
moclyses When operation is not possible, or stagnation recuis after 
operation, gastric lavage is the only reliable inetbod of tieatment at onr 
command In the chapter on carcinoma we described how this useful 
method helps to relieve the jiatient of his suffering and how it sometimes 
prolongs his life 

With gastnc ulcei as the cause of pyloric obstruction wc have to con- 
sider whether the obstruction is caused by pylorospasm, by inflammatory 
swelling, or by scai tissue Pylorospasm is especially encountered in that 
group of gastric iilcei cases which present the clinical pictuie of continu- 
ous hypersecretion (gastrosuceoiihea) We claim that in these cases the 
presence in the fasting stomach of laige quantities of acid secretion means 
a state of pronounced stagnation and gastiic dilatation In the chapter 
on continuous hypeisecietion, as well as in the chaptei on gastric ulcer, 
we dealt at length with the question whether this form of pyloric obstxnc- 
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tion should he treated medically or surgically We stated it as our opin- 
ion that in the majority of eases medical tieatment brings about the heal- 
ing of the ulcer and thereby cures the pyloric obstruction, as far as it is 
caused by spasm of the sphinctei muscle and by inflammatory swelling 
I have seen large pyloric tumors disappear, which undoubtedly must have 
been of an inflammatory nature. Therefore an honest attempt should be 
made to perfect a cuie by medical treatment in all cases of pyloiic ob- 
struction which are caused by an active ulcer Eoi how long a period of 
time we shall continue medical treatment depends on many different 
points We proceed to suigical treatment at a comparatively early date 
(1) when the patient belongs to the laboring class, (2) when intense suf- 
fering continues in spite of strict medical treatment, an indication which 
appears especially in cases of gastrosuccorrhea , (3) when the state of 
general nutrition has greatly suffered and the progress of improvement 
with medical treatment is too slow to promise an early recovery 

On the other hand, we may continue more patiently to pursue medical 
methods when we observe a steady improvement, even if it be slow Con- 
ditions are altogether different when the cicatiicial tissue of a healed ulcer 
produces such nariOAVing of the pyloric ring that it inteiteies with the 
passage of food into the intestines Here surgical treatment is imperative 
It is the general consensus of opinion that these cases give the best end 
results when operated on Erom this observation we may derive the con- 
solation that in these cases no harm was done by waiting until the actual 
process of ulceration had subsided 

Hour-glass-Stomach — Similar considerations as in pyloric obstruction 
should lead us when confronted with a central stenosis, i e , an hour-glass- 
stomach The X-ray and other modem methods of examination have 
demonstrated that hour-glass stomachs are much commoner than was 
known heietofore In a certain percentage of these cases the disfigura- 
tion of the stomach is due to inflammatory hyperplasia and to spastic 
muscular constriction, which disappear when the active ulcer which pro- 
vokes these distuibances has healed under appropriate medical treatment 
In a gi eater number of cases, however, the constriction is caused by de- 
structive processes that result in the development of scar tissue, which 
does not change under the influence of medical treatment When the 
obstruction interferes with general nutrition surgical interference is in- 
dicated How apt operative measures are to remove the obstruction is a 
question which must be decided individually for each case The surgeon 
will have to choose his method of operating after inspecting the anatomi- 
cal conditions when the abdominal oigans are exposed 

Einally, we have to consider chronic dilatation provoked by diseases 
outside of the stomach We mention here, m the first place, adhesions to 
the stomach which develop with inflammatory processes in neighboring 
organs, particularly in the gall bladder , secondly, compression of the out- 
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let of the stomach (pyloinis, upper pait of diiodennm) hj tumors or con- 
stricting adhesions The treatment is essentially that of the imderlymg 
disease, which usually icqiiires eaily opeiative measures on its own 
account When adhesions conlmiio to mteifero with the motor activity 
of the stomach aftei the oiignial disease has subsided, then* lemoval by 
operation often yields splendid lesults in impioving and curing the gastric 
dilatation. 

During the last few years the observations of siiigeons, in particular 
of William Mayo, have cleaily demonstxated that cliioniL appoiidiatis or 
cholecystitis is frequently the instigator of pylorospasm and hypei secre- 
tion, causing stagnation of acid secretion ('continiinus hypei secietion, gas- 
trosuccorrhea) In such cases the icino\al of the appendix and the oper- 
ative tieatment of the gall-bladder trouble aie indicated, and often bring 
about a cuie of the gastiic disease While fully admitting the great 
progress achieved by these ohseivations we must at tlie same time point out 
that the excellent lesiilts thus obtained have caused an ovei estimation of 
the fiequency of this connection, Avliich is responsible foi a gieat many 
unnecessary and unsuccessful abdominal operations lYe lefor to the 
discussion of this topic in the introductory remarks and in the chaplei on 
continuous hypersecietion 

To give a shoit summary of medical methods we state that its piincipal 
function consists in gastric lavage, which rcmoies the stagnating, teiment- 
ing, and nutating masses As a lule, it is best employed in the moining 
to prepare the stomach for the day’s woik When the patient is greatly 
disturbed during the night it is preferable to clean out the stomach in the 
evening In aggravated cases (gastiosnccorihea, caicinoma) it may be 
necessary to apply lavage in the morning and m the evening 

Solutions of alkalies or of sodium clilorid aie used, according to the 
presence of hypei- or of hyposecietion , of antiseptics ('salicylic acid, re- 
sorcin, thymol, etc ), with pronounced forms of fei mentation , of hitteis 
(hops, quassia, condurango, etc), when w'c intend to stimulate glandular 
aetivit} The same kinds of dings aie given by month in the lespective 
conditions Of othci dings we mention btiyclmiii to stimiilale the atonic 
stomach, and belladonna or atropin when spastic conti actions of the py- 
lorus and peristaltic unrest of the livpeitiophic fundus pievail 

In legard to mechamcal methods of treatment we wish to emphasize 
that abdominal massage, local applications of electricity, gymnastics, and 
vigorous foims of exercise aie stiictly foi bidden for all cases which pre- 
sent symptoms of active ulceiative oi inflammatory piocesses We must 
recommend gieat lestiaint in advising the nse of these methods They are 
of value only when judiciously employed m cases in which the stagnation 
IS principally the result of atony 

The form of diet depends on the naluie of the underlying disease 
The general principle, which applies alike to the different primary dis- 
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eases, is this, to select that particular form and type of food which least 
taxes the activity of the stomach and leaves it quickest in the given condi- 
tion IsTo such general rules should he given as the following to give only 
fluids in cases of stagnation or only drv food A modified form of dry 
diet may be of great value in atonic dilatation, while in gastric pyloric 
ulcer, particularly when associated with hypersecretion, a fluid diet (milk) 
may be indicated Here, as in all other conditions, the proper considera- 
tion of the underlying disease will assist us in arranging the details of 
treatment. 


GASTROPTOSIS 

Gastroptosis, the downward displacement of the viscus, is either in- 
herited or acquired Although the congenital type of gastroptosis was 
clearly described by Kussmaul, it is to the ciedit of Stiller to have first 
demonstrated that inherited gastroptosis associated with dislocation of 
other abdominal organs (enteroptosis) is only part of a peculiar constitu- 
tion which he designated as ^^asthenia universalis congenita ’’ This con- 
stitutional anomaly is met with in the vast majority of cases 

The development of the acquired form is attributed to attenuation and 
stretching of the abdominal wall after frequent confinements, the removal 
of ascites, and abdominal tumors , to the flattening of the diaphragm by 
pneumothorax and pleuritic effusions, to the downward piessiire of an 
enlarged liver and pancreas, and to the debilitating effect of acute and 
chronic diseases causing emaciation 

Gastroptosis of itself need not give rise to any symptoms whatsoever 
either in the acquiied or in the inherited form As long as no symptoms 
are present the displacement itself does not require treatment 

Symptoms appear when the viscus becomes atonic In both forms 
there is a pronounced disposition to develop atony. When the latter 
occurs treatment should be conducted along the lines described in the 
chapter on gastric atony Symptoms caused by gastric atony are apt 
to irritate the nervous system and interfere with the result of the gen- 
eral treatment, especially in cases of the congenital form which show a 
great tendency to nervous disturbances 

A great deal of confusion still prevails regarding the relation of gas- 
troptosis and disturbances of the nervous system so frequently encoun- 
tered in these cases Some firmly believe that neurasthenia develops sec- 
ondarily to the gastroptosis, a conception especially held by surgeons who 
proposed operative measures to correct the displacement of the organ 
[Rovsing (109), Beyea (8), and others] This conception is certainly 
erroneous in so far as it considers the displacement of the organ as the 
paramount factor The neurasthenia which almost invariably exists in 
these cases is constitutional and is part of the general asthenia which 
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Stiller describes as typical for cases showing mheiited gastioptosis Pa- 
tients who present the halntns enteroptoticns (with gastioplosis) arc pre- 
disposed to iieiii a sthenic distmhanccs and to gabtiie atony The mere 
correction of the displacement of the stomach in no way changes this con- 
stitutional asthenia, and operations undertaken foi such a purpose aie 
therefore unwairanted Suigical procedures in these eases are liable to 
do great harm by insults to the nervous system, which it takes the patient 
a long time to overcome. 

On the othei hand, a tendency seems prevalent to niulerestimate 
the impoi lance of the local gastric dislurhanee It is undoubtedly coi- 
rect to direct the prmcijial attempts of treatment to the oiganism as 
a whole, trying to improve the condition of the neivons system by reg- 
ulating the mode of life and the diet, and by pi escribing sedatives (bro- 
mid, valerian, etc ), and tomes (stiycbnm, arsenic, iron, etc ) Yet we 
should not forget that the &ub]ective symptoms diicctly provoked by the 
eftects of gastric atony have a very harmful mflnencc upon the neivous 
system in siieli cases and may establish a source of constant nutation 
which inteiferes with all attemj)ls at gciieial treatment The pr()])ei con- 
sideration and diiect treatment of the gastric atony, and of the secietory 
disorders usually associated with it, are of gieat value in cases of asthenia 
univei sails congenita with gastioptosis and ncnrasthenia 

Looking at it from this point of view, wo must admit that in these 
eases the question of operative treatment may turn np when gastric atony 
has led to the development of atonic dilatation which proves stubborn to 
all medical methods of tieatmont and steadily interferes witli the proper 
nutrition of the patient Wo discussed this indication in the chapter on 
chronic atonic dilatation It is of comparatively lare oceuiience A 
stomach winch does not constantly show stagnation should never be oper- 
ated upon for gastroptosis 

Aside from the general treatment of tlic whole system and the special 
treatment of gastric atony wo have to mention as the only measure directly 
prescribed for the gastroptosis tlie application of an abdominal belt ISTn- 
merons varieties have been devised for this pin pose, but none ot them will 
suit eveiy patient, and it is iheiefore necessaiy to have a licit made winch 
will be comloi table to tlie ])atieiit and at the same time answer the pur- 
pose of supporting the stomach and holding it in position 

NEUROSES OF THE STOMACH 

(Neivous Dyspepsia) 

In taking up tins chapter we wish to emphasize that the term ^ ^nervous 
dyspepsia^’ is abused m a most unpardonable way Without any exag- 
geration I can state that the vast majority of ulcei and cancer cases which 
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have come to my knowledge were pievionsly diagnosed nervous dyspepsia^ 
not to mention the cases in which oigainc diseases of other oigans weie 
found as the cause of the so-called gastiic neniosis The fault lies to a 
great extent with the ever changing definition of nervous dyspepsia given 
hy different authors since von Leube introduced this unlucky term into 
medical literature Von Leuhe’s (133, 134) own original definition is any- 
thing hut clear He describes as ‘‘nervous dyspepsia” cases in which ap- 
parently no anatomical changes of the stomach are present, and which show 
subjective symptoms of dyspepsia (alterations of appetite and taste, nau- 
sea, vomiting, heart-burn, etc ), combined with symptoms of a deranged 
nervous system (mental depression, phobias, headache, dizziness, etc ) 
This general and very vague definition of nervous dyspepsia is coupled 
with another definition given for what von Leube terms “neuioses,” com- 
prising all diseases which are due to a disturbance of the nervous mech- 
anism of the stomach, without showing anatomical alterations in the vis- 
cus We shall see later that, according to another nomenclature, these 
very disturbances represent functional disorders of the stomach Here 
then are different distinct features, all of which are claimed as being 
characteristic for nervous dyspepsia. (1) The absence of anatomical 
alterations of the stomach , (2) the presence of symptoms of derangement 
of the nervous system, (3) the presence of functional disorders of the 
stomach , (4) the combination of disordeis of the stomach and the nervous 
system According to the impoitance given to the one or the othei of 
these features the most diveigent definitions of nervous dyspepsia have 
been given 

The absence of anatomical changes is a negative featuie, an assump- 
tion which is not supported by actual facts As no direct examinations 
of the stomach are made, it is usually based on the interpretation of gas- 
tric analysis Thus the same finding (i e, hypersecretion), read by one 
as the expression of a pure neurosis, means to another the result of 
maiked anatomical lesions The author could demonstrate that hyper- 
esthesia, usually considered a pure neurosis, is in certain cases caused by 
a lack of mucous covering We must, therefore, dismiss as unjustified 
the claim that anatomical alterations are absent when it is merely based 
on interpretations of gastric analyses which are liable to be faulty 

With some authors the essential feature of nervous dyspepsia is the 
presence of subjective symptoms associated with the activity of the stom- 
ach Eollowing V Leube^s view they consider the morbid increase in the 
irritability of the sensory nerves of the stomach the decisive factor 
Strictly speaking, this means sensory neurosis, gastric hyperesthesia. 
When observed in cases which show no other disturbance of the stomach 
gastric hyperesthesia is usually caused by an increased irritability of the 
whole nervous system and then lepresents a symptom of neurasthenia and 
psychasthenia In such cases the treatment is essentially that of the 
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underlying general derangement of the nervous system Gastric hyper- 
esthesia, however, is also observed m cases with distinct organic altera- 
tions of the stomach (gastiic ulcer, etc ), and it is found associated with 
other disordeis of gastiie function (liypeisocietion, etc ) AVe consider it 
a pernicious habit to classify all eases as neivous dyspepsia in which 
hyperesthesia is noted It is bound to evoke an eironeous conception of 
the whole condition and, em])hasi 2 ;mg the importance of hyperesthchia, pre- 
vents too often the diiect treatment of the undei lying gastiic disease 
which causes the hyperesthesia 

It is altogether a grave mistake to consider eveiy case as one of nervous 
dyspepsia m which simultaneously disoiders of the stomach and of the 
nervous system are present The relation of the stoniacli and neivous sys- 
tem IS a most intimate one, and simultaneous disorders in both organs 
may turn up with vaiious diseases A¥e aio liable to o\erlo()k serious 
organic diseases if we are satisfied with the diagnosis of neivous dysjiepsia 
whenever symptoms of nervous disorder are coupled with gastric distur- 
bances It would be infinitely better if the term nervous dysiiepsia were 
abolished altogether The understanding and the tieatnienl of the con- 
ditions in question will be bellied gieatly if wo difieieiitiale between dis- 
turbances of the nervous system caused by gastric diseases and distur- 
bances of the gastric function caused by diseases of the nervous system 

Disturbances of the ETervous System Caused by Gvstrio Diseases 

Diseases of the stomach of functional and of organic chaiacler, by 
causing increased irritability of tlie vagus and of tbe sympathetic neives, 
may provoke vaiious disturbances of tbe nervous systeii} in tlic fiist 
place, localized sensations of gastiic discomfort and pain, fuitliei, le- 
flexly, disoideis in remote ])aits ol tbe nervous system depu’s- 

sion, phohias, dizziness (vertigo e stomaelio laeso, Trousseau, 129), neii- 
lalgias (especially mtereostal), inupaino, asthma diispejiticum, ctc^] In 
all such conditions it is neecssaiy to clear up tbe nature ol the ])i unary 
gastric disease and treat it directly, according to the rules given in the re- 
spective chapters At the same time we advise appiopriate ticatment of 
the nervous disordeis accoiding to their character, adininisteriiig scnlatives 
and antispasmodics (valerian, bromid, cannabis mdiea, etc ), heart tonics 
and stimulants (stiychnin, mix vomica, strophantlius, etc ), oi narcotics 
and antmenralgics (codein, opium, veronal, aspirin, plienacetin, etc ) 
Among the milder drugs which act beneficially both on the stomach and 
the general (vasomotoi) system I mention validol, aioinatic spirits of 
ammonia, compound spirits of ether (Hoffman’s anodj'ue), sweet spirits 
of niter 

‘ Tetany, -whieh is usually enumetated among the neuroses of gastiie oiigm, has heen 
discussed under a separate heading 
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The symptomatic tieatment of nervous disorders should be supported 
by a general treatment, aiming at impioving the geneial tone of the nerv- 
ous system and the state of niitiition, especially in all those cases in 
which the harmful influence of the gastric disease on the nervous system 
IS hi ought about by subnutiition and geneial asthenia 

DisTiTRBAisrcE OE Gastrig Eunctiofs Oauset) by Diseases oe the 
Nervous Svstem 

All diseases of the neivoiis system, of organic as well as of functional 
charactei, may piovoke gastric disorders, which frequently piecede the 
development of othei symptoms characteristic of the nervous lesion Such 
IS the case with gast'i%c cr'ises in locomotor ataxia, and when cereh'tal vom- 
%hng IS an early symptom of meningitis oi hi am tumor It is needless to 
say how important it is to recognize the primary disease of the nervous 
system and treat it directly, as described in other parts of this book This 
causal treatment can often be supported by appropriate treatment of the 
gastric disorder In cases of depressive psychoses, showing psychic dys- 
pepsia with complete lack of appetite and aversion to food, we may 
employ with benefit a method desciibed in the chapter on depressive secre- 
tory disorders of the stomach, i e , feeding through the stomach tube after 
a previous short lavage In gastric crises the vomiting may be greatly 
relieved by lavage, although in severe cases morphin hypodermically is 
the only reliable remedy When arranging diet and medication the proper 
consideration of secietory and motor disorders will always assist in the 
management of these cases 

The same influence of the nervous system is noted when diseases of 
other organs, in particular of abdominal and pelvic organs, reflexly pro- 
voke disorders of the stomach pain, vomiting, hypei secretion, atony, 
pylorospasm, peristaltic tiniest, etc Since the development of the gastric 
disorder is due to a derangement of the nervous mechanism of the stom- 
ach some authors classify all such disturbances as gastric nearoses and 
group them together as neivous dysj)epsia Following v Leube’s diagram 
they distinguish the following neuroses: Irritative and depiessive states 
of motility, secietion, and sensibility. They may be observed singly or 
combined in various ways 

It seems to us decidedly moie correct to call a functional disoider merely 
what it IS and what it designates, i e , hypei secretion, achylia, atony, pylo- 
rospasm, etc Functional disoider and nervous disoidei aie by no means identical, 
even when the deiangement of the nervous mechanism of the stomach plays a 
role in the development of the condition If treatment is to be sueessful we 
have to decide for each individual case by what the functional disoider is caused 
We have followed this plan in the foiegoing chapters, describing sepaiately the 
difleient disturbances of gastiie f miction, always laying stress upon the necessity 
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of clearing up the etiological factoi Undoubtedlv incieased seeietion is as a rule 
the result of irritation of the secietoiy neives If we aie satisfied to eonsidei it 
on that account as a seeietoiy neniosis, we shall miss oui oppoituuity of suc- 
cessful tieatmentj which on the othei hand is otfeied, when we cleai up the fact 
that the mitatioii of the secietoiy neives is due m one case to chionic tobacco 
poisoning, in anothei to the piesenee of gastric or duodenal ulcei Pyloiosiiasm 
IS caused by mutation of the vagus neive On elosei examination we find as the 
souiee of this initation erosions of the mucosa, m anothei case chiouie appendi- 
citis. And so it is with all othei functional disoidois Without going into 
fuitbei details, we claim that the general classification of functional disoidcis as 
new OSes is misleading and should he abolished The teim iieiiiosis caines with 
it the conception that the condition demands only geueial tieatment of the neiv- 
ous system No bettei illustiatiou can be given of the fallacy of cdassifymg 
functional disordeis as neuioses than the long-continued custom, obstinately de- 
fended by many authois up to the piesent, of consideimg continuous hypeisecie- 
tion as a typical seeietory neuiosis It has been denionstiated that, in the vast 
ma.-jonty of cases of ehioiiie liypeisecietion, distinct anatomical lesions iii stomach 
and othei oigans (gall bladdei, appendix, etc ) aie piesent, which lequiie a muie 
diiect tieatment than is piovided by a geneial tieatment of the neivoiis system 

After excluding all functional disorders wliicli are caused by aiiatoini- 
eal lesions of the stomach propei, of the neivons system, and of other or- 
gans there remain as gctsLuc newoses only tJiofie jimci tonal disoidots of 
the stomach ndiich are the oesnlt of functional detangemeni oj Ihc nerrous 
system The more thoioughly we examine our patients and Iho more 
knowledge we gam hy futuie investigations the smaller will hceonie the 
number of these neuroses, winch are usually described as follows . 


Idiopathic ok Pkimaky Gastkio Heitroses 

For the sake of reference I quote fioni Ilemmctei (01) the classifica- 
tion of neuroses which is usually given in text-hooks 

I. NTeuroses of Motility. 

(a) I'l'iitalive States 

(1) Cardiospasm (cramp of the caidia). 

(2) Pylorospasm (cramp of the pyloius) 

(3) Gastrospasm (cianip of the entire stomach). 

(4r) The peristaltic unrest of Kussinanl 

(5) NTeivous eructation. 

(G) Hervons vomiting. 

(b) Deptesstve States 

(1) Insufficiency of the cardia, inclnding inmmation and re- 

gurgitation 

(2) Insufficiency or incontinence of the pyloius 

(3) Atony oi insufficiency of the entire gastiie niusciilature 

(gastroplegia). 
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II Sensohy ISTeueoses, 

(a) l77iiative States 

(1) Hyperesthesia. 

(2) Oastralgia. 

(3) Bulimia and Polyphagia. 

(b) Depressive States, 

(1) Acoria 

(2) Anorexia. 

III. Seceetoey ETetjeoses. 

(a) Irritative States 

(1) Hyperacidity. 

( 2 ) Hypersecretion. 

(b) Depressive States. 

(1) Subacidity. 

(2) Achylia. 

There is a good deal of artificiality in all such diagrams In the first 
place, functional disordeis are described as individual diseases which, 
m reality, are only symptoms of a general neurosis (neurasthenia, psychas- 
thenia, hysteria) Furthermore, while they may appear singly, yet, as a 
rule, we find a combination of several of these disturbances, in fact, the 
individual patient is liable to present at different times a changing picture 
of various combinations. 

We do well to keep in mind when prescribing for these patients that 
the treatment must, in the first place, be diiected against the undeilying 
general neurosis and that we should make use of all those methods which 
aim at improving the general condition of the patient It is often advis- 
able not to pay too much attention to the local gastric disorder Particu- 
laily when it is noted that psychic influence plays a prominent role in the 
development of the disturbance is it far better to divert the patient’s mind 
fiom the gastric disorder. Some of the disturbances, described as pri- 
mary gastric neuroses, regurgitation and rumination, are nothing else but 
bad habits which giadualiy develop in neurotic people who have their at- 
tention habitually directed to the digestive act The treatment of these 
and similar conditions must be general and psychic. 

Direct Treatment — ^Direct treatment of the local disorder is m place 
when It IS annoying by causing pain and discomfoit (hyperacidity, etc ), 
and when it interferes with proper nutrition Hot infrequently these 
functional disorders of the stomach, even when originally symptoms of a 
general neurosis, become the predominant feature of the clinical picture, 
and it IS essential that they be dealt with directly since they often foim a 
center of irritation for the nervous system which steadily interferes with 
all attempts at treating the general condition Pronounced secretory and 
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motor disordeis (liypei acidity, achylia, atony, etc ) should he tieated ac- 
coidnig to the rules given in the lespective chapters on these functional 
disorders In aiiaiigmg a diet aceoiding to these lules we must always 
keep 111 mind that most of these 2)atients are better oh when well nour- 
ished Veiy often they aie underfed, paitly because they are afraid to 
eat, on account of the discomfort connected with the digestive act When 
we regulate the selection and pieparation of food articles with a view to 
meeting the lequiiements of the secretory and motor disoideis piesent we 
usually enable the patient to ])aitake nioie fieely of nouiishing foo<l with- 
out diseomfoit Yet strict enlorcement of diet rules is not always ad- 
visable, particulaily in cases with a decided psychic note it is often better 
to be liberal and permit vaiiations with an intention of educating the 
pa+ient to overcome unpleasant sensations At all events, wluitevei form 
of diet is chosen, we must see to it that the amount of nutritive material is 
large enough to support the patient in good balance and eventually to 
make him gain in weight We wish to state that this task can be ac- 
complislied by a properly selected diet, and that theie is no justification 
for the general advice so fieqnently given to patients of this class to cat 
liberally all kinds of food without any restuction 

Drugs.' — ^^Vheti secieiory and motor disorders are present we should 
administer accordingly: allahes^ hydi ocliloi ic acid, bitters, etc In im- 
iaiive duoideis we pi escribe sedatives, narcotics, antineu) alqics, giving 
preference to the milder preparations of valerian, validtd, mtmthol, bro- 
mid, codem, opium, cannabis indica, holladoiuia, atiopin, plicmacotin, 
aspirin, veronal, etc. In depressive disordeis stimulants are in ortler 
strychnin, nnx vomiea, hitters etc 

Gastric Lavage — ^AVe furlher make use of all the different mechanical 
methods of treatment, in the fiist place, of gastric lavage, which we have 
learned to know as the most poweiful stimulator of gastric actnity in de- 
pressive states, and as a most effective means of calming iriitative dis- 
orders In cases of pure gastiic hyperesthesia lavage is oltcn the most 
reliable way of reducing the sensory irritability 

Hydrotherapy — employ hydiotheiapeuties in irritative as well as 
m depressive disorders, Priessnitz bandage, hot water hags, alternating 
hot and cold water coil, ice bags, ete Abdominal massage and the local 
application of eJectucity should be avoided m all irritative disoiders, but 
they are often of great value in the depressive states of functional dis- 
order s 

We have purposely restricted ourselves to these general rules. It 
seems impractical to describe in detail a set form of tieatment for con- 
ditions which aie protean in appearance The physician who wants to 
handle neurotic patients with gastric disorders must be familiar with the 
different methods of treatment and he ready to change according to the 
exigencies of the moment and according to the effect of the method ein- 
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ployed It will rarely do to adhere stiictly to a preconeoived plan of 
tieatment, and while on the whole following general principles, yet we 
must always be on the alert to do the proper thing at the propei time, 
ne qms idem 

Conforming with the scope of this hook we give in this chapter a 
summaiy of the methods of treatment directed towaid the disorders of 
the stomach proper The direct treatment of the gastric disturbance is, 
however, only part of a general treatment which is aimed at improving 
the geneial neurosis How much this diiect treatment of the stomach 
should be emphasized or restricted must be decided in each individual case 
Undei no condition must the direct treatment of the stomach disturb the 
general conditions If it is to be continued it must have a decidedly bene- 
ficial effect not only on the gastric, but also on the geneial, state of the 
nervous system The effect of a treatment is always the best guide when 
deciding whether to continue it or not. 

Finally, I wish to add a woid of wainiiij? against mideitakmg operations in 
these cases without uigent need and well-founded indication The warning is not 
supeifiuous when we considei the tendency of om days, when almost anything 
IS expected of suigical mierfeience I could present many inteiesting illustra- 
tions fiom my lecoids, i e, a case of lumination, in which gastroenterostomy 
was peifoimed, needless to say without affecting any change in the condition 
As a lule nothing is accomplished in these eases by surgical inteifeienee except 
that the insult of the operation to the neivous system still fuither undermines the 
patient^s power of resistance It is worthy of note that surgeons of large ex- 
perience are the most emphatic in advising against operating on neurotic patients 
for functional disorders 
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CHAPTEB VI 

DISEASES OF THE INTESTINES 
Heney Wald Bbttmann 

ENTEEITIS 

Acute Euttbritis 

The treatment of acute enteritis is veiy simple The indications are 
fo empty the bowel, to give it rest, and to allay the irritation 

Nature has often emptied the bowel and removed the offending ma- 
terial before the advent of the physician The piesence of irritating 
substances is shown by the recurrence of erampy pains and hy disten- 
tion of the abdomen A simple warm enema or a soapsuds enema is 
then useful in ridding the colon of gas, mucus, and food remnants It is 
generally advisable to administer a pnigative If there is no nausea, 
castor oil is the best remedy One tahlespoonful or two may he taken 
plain, or mixed with whiskey, sarsapaiilla, or peppeimint water A 
hot water hag applied to the abdomen is useful in allaying spasm When 
nausea is piesent the castor oil will in all piobability be vomited Un- 
der these circumstances calomel is preferable A single smart dose of 
three to iive grams or more (0 2 to 0.3 gm ) is better than broken doses 
For all hut the mildest attacks the patient is better off in bed In gen- 
eral terms we may say that all acute intestinal symptoms are an indi- 
cation for bed rest. Best for the intestine is obtained hy abstinence from 
food or hy a veiy simple diet Hot tea containing a small quantity of 
milk and sugar is almost invariably well tolerated Milk as a beverage 
should he avoided for the first few days Boiled milk is often recom- 
mended for its constipating effect, hut is always a treacherous food in 
acute bowel complaints Clear bouillon is permissible, though not as 
reliable as hot tea Toast or crackers may he taken with the tea Browned 
flour soup has a deserved reputation for overcoming diarrhea Cold 
drinks must he avoided After the initial purgative has acted it is gen- 
erally wise to give soothing or astiingent drugs. 

One-half a cup of hot water, to which a teaspoonful of paregoric and 
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a tablespoonfiil of bi finely have been added with a little sugar, is an ex 
ceedingly grateful remedy which can be improvised in most households 
This dose can be lepcated in an hoiii and again in two hours, and is 
nsnally followed by bleep and relief from the symptoms When pain 
IS seveie and the symptoms more urgent, the stronger prcpaiations of 
opmm may be used Tmctnrc of opium may be given in ten-diop doses 
every one to three hours until the bowels quiet down , or one-quartci gram 
(0 015) extract of opium combined with ten grams (0 6 gm ) of bismuth 
may be given every two to foui hours until the desired result is obtained 
Cohnlieiin advises the use of belladonna in preference to opium m the 
earliei stages 

It is usually advisable to push the remedies to then full constipat- 
ing effect in order to avoid i elapses In the model ate cases moic hbcial 
feeding may be peimittcd six to twelve hours after the cessation of the 
symptoms 

The alhummons foods are to he given preference during tlic follow- 
ing forty-eight horns Soft-boiled oi poached eggs, sciapod beef, broiled 
steak, stewed or loaatod cliickcn me all suitable Toast, ciackois, zwie- 
back, and liollaiid rusk may be eaten with impunity Boiled ricc oi farina 
as well as macaioiii and spaghetti are usually well tolerated The vege- 
tables must he added one by one Boiled, baked, or mashed potatoes 
should he the lirst to he tiled Then follow asparagus tips and cm of nil y 
piepared spinach The patient must avoid the coaiser vegetables and all 
fruits foi four oi five days after even moderate attacks, and for a week 
or ten days after the moie scvcie ones When the initial diarrhea has 
been intense it is frequently advisable to give some astiingcnt foi a week 
aftei the acute sym]itonis have subsided The bismuth prcpaiations are 
all useful m doses of ten grams (0 6 gm ) tliiee to four tunes a day Tlio 
patient should not ho dismissed from observation until the physician is 
assured that a letuin to the normal diet is not followed by a lecurrence 
of symptoms In tins w^ay i elapses are avoided This is especially im- 
portant, as e\eiy attack leaves the how’'els m a viiliicialde eondilion and 
predisposes to later attacks The treatment of the nioio violent al tacks 
of acute entciitis often calls for nice judgment AVhen the stools aic 
copious and wateiy, and wFen the patient is in a very pi ost rated condi- 
tion, it often becomes neccssaiy as a fiist consideiatioii to check the diar- 
rhea and stimulate the patient A hypodermic miection of moijihiii, gr 
^ (0015 gm ), IS indicated under these conditions, brandy oi wdiiskey 
may he fiocly used, prcfciahly in the form of a hot toddy Jamaica gin- 
gei is an agreeable addition, or the compound tmctnie of cardamom oi 
other caimmatives may be employed Hot applications to the abdomen are 
always heiieticial, it is not wise to use enemas under these ciicmnstances 
except on the laie occasions when, notwithstanding the copious discharges, 
the bowel remains distended. The employment of drugs or chemicals 
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m the washwatei is raiely of advantage, except when the lower end of 
the colon is affected (see Colitis and Proctitis) 

After the initial piostration is overcome, there remains the original 
task of getting rid of the iriitatmg material. Broken doses of calomel 
are now exceedingly nsefnl, 1/10 to 1/12 giam (0 006 to 0 005 gm ) 
being given hourly for ten successive horns It is often of great advan- 
tage to combine minute doses of morphm with the calomel, giving gr 1/24 
(0 0025 gin ) eveiy hour Colon irrigations may now be ordered twice 
daily for two or three days 

The return to normal dieting must always he cautious after these 
seveie attacks 

The fulminating attacks of acute gastroenteritis, known under the 
names of cholera morbus and cholera nostras, yield to the treatment ]ust 
desciibed Morphm is indispensable, and may he administered hypoder- 
mically or hy mouth Emetics are never needed, as the stomach is al- 
ways emptied before the arrival of the physician If a hypodermic syr- 
inge IS not at hand, laudanum may he given in ten-diop doses eveiy half 
houi, or an initial dose of moiphin, gr % to % (0 015 to 0 03 gm ), may 
be placed dry on the tongue If these remedies are vomited, they should 
he immediately lepeated If vomiting again follows, a starch enema 
containing 20 to 30 drojis of laudanum should he employed, and this may 
be repeated every half hour foi two or three doses if it is expelled The 
physician must he on the lookout for signs of narcosis, and must giade 
the doses and tlie intervals between them accordingly Brandy should 
be given if necessary The patient must not be allowed much water. 
Cracked ice is permitted 

This treatment has come down to us from a former generation Aus- 
tin Flint says “that no appiehension need be entertained, with respect 
to the sudden cessation of the vomiting and purging, the more quickly 
the arrest is made the better, after a free evacuation of the stomach and 
bowels Mercury is, to say the least, superfluous The success of treat- 
ment without it IS all that could he desired ’’ 

The after-treatment, after the control of the diarrhea, has been de- 
scribed above 

Certain peculiarities distinguish the acute diarrheas of old people. 
Free discharges are hardei to control than m younger patients, and they 
lead more leadily to fatal exhaustion The use of opiates in the aged is 
also far moie dangeious For these reasons every acute diairhea in an 
old pel son must be taken seriously Beliance must be placed on hot ap- 
plications, hot enemas, warm alcoholic stimulants, and astiingent drugs, 
such as dermatol, tannigen, tannalbin, and bismuth subnitrate Opiates 
are indispensable, but must be used with caution Laudanum and the 
deodorized tincture of opium are to be preferred to morphm Pare- 
goric IS an excellent remedy. 



196 


DISEASES OF THE INTESTI1>[ES 


Dieting must be stiict, but tbc total exclusion of food and dunk is 
not wai ranted Brown-Hour soup, thick barlev ginel, ci ackers with hot 
water ponied ovei them may he allowed fiom the start Kice cooked 
in roilk, hot spiced claiet, and hot tea aic all usetul and sate Gieat 
caie must be exeicised in pi eventing relapses The avoidance of chilled 
and all irritating foods must be insisted on for weeks following the attack 

CimoNio Entebitis 
(Oatauh of llie Small Inteslmo) 

Our knowledge of the pathological conditions affecting the small in- 
testines IS in a tiansition stage In the past ^ve have grouped iindei the 
one term catanh, oi enteritis, a niinibei of difteient piocesses affecting 
diffeient parts of the small bowel The newer methods so ably developed 
by Schmidt and others aie gradually bringing a clearei insight into the 
dark field Already we are able to recognize ceitaiii intestinal disorders 
whicli are due to deficiencies of the gastric secietion (gastiogeine diai- 
rhea) and of the pancieatic secudion (pancieogeiielic diaiilnui) The 
distinction between enteiitis on the one hand and colitis on the othei is 
more and more sharply defined, and treatment is becoming more rational 
and nioie diiect in its apjdication At the same time we must not fail 
to lecognize the fact that our knowledge concerning intestinal disordeis 
IS in a far from satisfactory state, that no really levoliitionaiy facts have 
been established, and that our treatment ol ten years ago leinains for the 
greater part and with only minor rariations the treatment of to-day 

The first step in the successful treatment of chionic enteritis is to 
discover, so fai as possible, tbc etiological factois, and to lemove them 
Chronic enteritis is so often dependent upon venous congestion due to 
heart or kidney lesions, pulnionaiy emphysema, oi be])atic congestion 
that a complete physical examination of the patient is called foi in every 
case The chemical examination of the gastiic juice should never be 
omitted The symptoms of entciitis are often the direct result of defi- 
cient gastric secietion, especially in cases of achylia gastrica, and many 
errors aie made in the treatment of the symptoms hy not recognizing the 
nndeilying cause In achylia gastiica the amount of albuminous food 
must be greatly reduced, vegetable foods, on the other baud, aie usually 
well toleiated All foods must be finely subdivided, all coarse foods 
must be entirely avoided The reader is referred to acliylia gastrica for 
further details In cases of gastric catairli oi marked liypochloiliydna 
the intestinal disturbance will never be successfully combated without 
attention to the primary condition, tins is equally true of the other un- 
derlying conditions above named 

Following the lead of Cohnhemi, wc may divide the cases of essen- 
tial intestinal catarrh into three clinical groups : 
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1. The mild eases T^ithont diarrhea, but with numerous symptoms, 
such as meteonsm, abdominal pains, loss of strength, flatulence, etc. 

2. The moderately severe cases with much intestinal fermentation 
and frequent attacks of diarrhea 

3. The severe cases with persistent diarrhea 

Certain hygienic measures must be adopted in all cases The patient 
must take extra precautions against becoming chilled. He should use 
warm underclothing and socks, the usual abdominal flannel bandage be- 
ing a useful addition He must avoid exposure, the feet must not be 
allowed to be wetted in rainy or snowy weather, the baths should he of 
tepid water Excitement of all kind must be avoided, business care 
and fret should he reduced to a minimum, and all violent exercise should 
be prohibited For the aged and debilitated bed rest is a decided advan- 
tage, and this should he insisted upon whenever piacticable in all acute 
exacerbations. 


M%ld Cases 

The mild cases require neither a very rigid diet nor any very active 
medical or mechanical treatment, but, as in all other cases of intestinal 
disease, the treatment must he continued foi many months 
Three principles underlie the dietetic treatment, viz * 

1 The food must be especially well prepared, i e , soft, free from 
fibers and indigestible particles 

2. Coarse and irritating foods must be omitted 
3 Foods which easily ferment or putrefy must be prohibited. 

Soft-boiled eggs are especially well adapted to this disease , the softer 
meats (sweetbreads, brains, boiled mutton, stewed chicken, whitefish, 
haddock) are equally useful White bread, cornhiead, whole wheat or 
Graham bread are all permissible Various preparations of gelatin are 
well tolerated Too much sugar must not be used Cocoa and tea are 
the best beverages, white wines, beer, champagne, ginger ale are un- 
suitable, though a dry sherry or claret may be beneficial Blackberry 
cordial has a deserved reputation when an astringent eflect is needed 
Only the soft vegetables should he taken, such as asparagus tips, spinach 
(chopped fine and passed through a colander), puree of potatoes or peas 
If flatulence or meteonsm is a marked symptom starchy foods, such as 
cereals, cereal soups, and string beans or lima beans, must not be allowed 
If these symptoms are not present the cereals aie a valuable addition to 
the dietary Farina, well-steamed rice, oatmeal prepaied over night in 
a fireless cooker, spaghetti, and macaroni are all suitable. The coarser 
vegetables must under all circumstances be omitted In this class we 
include cabbage, cauliflower, turnips, radishes, onions, tomatoes, horse- 
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radish, celery, celery root, oyster plant, etc All fruits are oh3ectionable. 
Sweets, such as honey, candy, preserves, jellies, marmalade, and sweet 
cakes, must be omitted 

The regulation of the bowels in the mild cases must be closely at- 
tended to. All strong purgatives must be strictly interdicted In some 
eases a simple enema taken daily answers every pin pose As a matter of 
fact, the bowel movements in many cases aie not paiticiilarly irregular 
We must prevent our patients becoming addicted to the reguLii use of 
any laxatives, if possible The salines dissolved m hot water and taken 
once oi twice daily aie prefeiablo to other laxatives Oailsbad salts in 
doses of one teaspoonful in a cup of hot watei taken one-hall hour ])efore 
breakfast is suitable Phosphate of sodium, sulphate of sodium, and sul- 
phate of magnesium may be used in various mixtures combined with 
sodium chlorid or sodium bicarbonate A tiip to one of tlie well known 
mineral spiings, such as Hairowgate, Oailsbad, Tvissingen, Vichy, Neu- 
enalir, Wiesbaden, French Lick, Saiatoga, Tate Springs, Tenn , is often 
curative 

The use of the necessary reconsti active drugs, sucli as iron, arsenic, 
strychnin, quinin, should not he omitted in appioiiriate cases 

Moderate Cases 

The moderate eases of chronic enteritis are treated along the same 
lines as the mild cases, only the treatment must he more rigid and the 
use of drugs is a necessity In addition to a study of the gastric <liges- 
tion the physician must now attempt to determine the digestive activity 
of the intestines themselves The test diet of Schmidl lias lieeii widely 
adopted and forms the basis of many similar dietetic tests whieli are d(‘- 
signed to measure the digestive ca])aeity of the bowels Tlie diet of 
Sclimidt is given for tlnee days or luoie (19) It consists of iollow- 

mg foods 

In Ibe Morning — 0 5 liter milk (1 pint), 50 0 grams of zwieback 
(1 2/3 oz zwieback or rusk). 

In the Forenoon — 0 5 liter of oatmeal gmel (made from 40 0 grams 
oatmeal, 1 1/3 oz.) , ten giams butter (1/3 oz ) , 200 giams milk (0 2/3 
oz ) , 300 grams water (10 oz ) , one egg 

At Moon — 125 grams (4 oz ) chopped beef (law weight), broiled 
rare, with 20 0 grams (2/3 oz ) butter, so that tbo interior remains law, 
to tins 250 grams (8 oz ) masbed potatoes aie added 

In the Afternoon — As in the morning 

In the Evening — As in the forenoon 

After the third day the stools aie systematically studied for mucus, 
the remains of connective tissue, meat fibers, undigested starch, fat drops, 
and fatty acid needles and soaps , also for parasites, ova, etc (Ither tests 
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determine the degree of carbohydrate digestion, the presence of bile pig- 
ment (bilirnbin), and blood 

It IS obvious that the findings aftei this test diet will largely deter- 
mine what dietetic restrictions are necessary Schmidt lays down several 
general laws 

Where there is marked intestinal fei mentation the diet must be pre- 
dominatingly albnmmons When the putrefactive changes are marked 
the diet should he composed largely of eaibohydiates In catarrhal con- 
ditions the food must be unirritatmg, easily digestible, and non-piitrefy- 
ing 

These three requirements, according to Schmidt, are best met by 
gruel soups, to which gradually a larger and larger quantity of milk is 
added Milk has the minimum amount of putrefactive material, and is 
the one best food When milk is found not to agiee with patients, cocoa 
may be substituted But Schmidt is unwilling to accept patients’ state- 
ments that milk does not agree with them By adding milk gradually to 
the other foods (cereals), a tolerance for it is usually established When 
the milk actually produces fermentation the addition of salicylic acid 
overcomes this tendency To the daily quantity (1 5 liters) 0 3 gm (5 
grains) of salicylic acid is added in the following manner the salicylic 
acid IS stirred thoroughly in a little cold milk, then this is added to the 
daily poition, stirred well, and boiled once The milk does not theieby 
lose its character or taste, nor does it coagulate (loc cit , p 15) 

Notwithstanding the conclusions of Schmidt, there is a rather widely 
accepted opinion that milk is a treacherous food in intestinal distuibances 
When raw it is apt to cause flatulence, a sense of heaviness in the stom- 
ach, and frequently a coated tongue and a had breath Boiled milk is 
apt to be constipating, to form lumpy masses which lead to impaction of 
feces, and is very distasteful to many patients As a rule, we can dis- 
pense with milk altogethei, except as an addition to tea or gruels, and 
nourish the patient with a variety of the lighter foods cnnmei ated before 

The medicines in the treatment of enteritis aie selected chiefly from 
the list of sedatives and astringents. 

Various preparations of opium are invaluable when there is much 
pain or a tendency to tenesmus Opium must, however, he considered 
strictly an emergency ding to be given for definite indications and for a 
brief time To continue the use of opium in the hope of “checking the 
bowels” over a long period is as unscientific as it is useless Many pa- 
tients afflicted with the milder forms of intestinal catarrh are made much 
worse by the long-continued use of opium, often self-administered m 
the form of paregoric or of some advertised nostrum The various prep- 
arations of bismuth deservedly hold the front rank m the list of rem- 
edies Subgallate of bismuth is especially valuable m doses of 0 5 to 
1 0 gm (7% to 15 gr ) every three hours, or three times a clay after meals 
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The suhmtrate and the suhcarhonate are equally useful, tannigen, tan- 
nalhm, hismutose, and numerous other i^rcpaiations aie highly efficient 
astringents It must he home in mind that the medicinal treatment is 
secondary to the dietetic tieatment, and that, when moderate doses of 
the above drugs aie not cftective m checking diarihea, a change should 
be made in the diet and the doses of the dings should not be inoidinately 
increased It is not an uncommon experience to see diarrhea pi ogress 
nuehecked while the patient is taking snhnitiate of hisniuth in leaspoon- 
ful doses every few hours Some patients aie even iriitated and made 
worse by any insoluble astringents Eiuhorn frequently piesciibes the 
fluid extract of condnrango and fluid extract of ealumba, of each twenty 
drops (13 e c ) three times daily 

The intestinal antiseptics are often useful During acute exaceiba- 
tions calomel in doses of gr 1/10 to gr 1/20 (0 OOG to 0 003 gin ), le- 
peated hourly, is often exceedingly useful, although calomel is no longer 
classified with the intestinal antiseptics, as it is known to increase the 
number of baeteiia in the stools Salicylate of bismiitb, betanaphthol, 
creosote, and especially benzosol are of inaiked value Colinlieim says 
that m cases in which the stools are persistently of a pulpy semisolid con- 
sistency with marked fermentation caleinm salts combined with bismuth 
aie most eflective He recommends the following ])iescripti(m 

Oalcii carhonat 

Oaleii pliosphat .ail 3vi 26.0 

Bismuth salieylat ... gr Ixxx 5.0 

Sig. — One teaspoonfnl three times daily after meals 

Cohnlieim especially advises the physician not to ■jump from one rem- 
edy or one line of treatment to anothei with undue impatience, as the 
best lines of treatment are slow in their effects and must be persistently 
carried out. 


Severe Cases 

The severe forms of intestinal catarrh constitute an obstinate affec- 
tion, the successful tieatment of which extends ovei many months or even 
yeais The danger of relapses is ever present and the least indiscretions 
in diet or in the habits aie apt to be followed by exacerbations Bed rest 
is one of our most efficient means of combating the acute attacks and 
tiding the patient over into the full convalescence Several weeks in bed 
is not too long a course, and this prolonged bed treatment will usually 
he rewarded by a long period of well-being, especially if combined with 
Priessnitz compresses, colonic irrigations, massage, and other hygienic 
measures The dietetic rules have been outlined above. Ho other chronic 
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complaint reqniies more skill and tact on the part of the physician, who 
mn&t mdividimlizo his tieatment to an imnsnal degiee and know how to 
keep hi& patient in line under the many vicissitudes to winch lie may be 
subjected A compicheiisive and veiy valuable description of the meth- 
ods which are used to prepare appropriate diets on a large scale foi hos- 
pital patients will be found m the Zeitscbiift fur pliysikaliscbe und 
diatctiscbe Tlierapie, 1911, Rand xv H Strassner describes in detail 
the diet kitcbcn of Piofessor Sclimidt m Halle, and gives many valuable 
dietetic suggestions and diet lists, worked out according to their indica- 
tions and then caloric equivalents 

Enteritis in Infancy 

No perfectly satisfactory classification of the diai rheas of infants has 
yet been made. Keeping as closely as possible to tbe piiiely clinical point 
of view, we recognize diairhea due to ovei feeding, due to improper feed- 
ing, and the result of infectious processes A class due to insufficient feed- 
ing also exists, but is compaiatively uncommon As is well known, infan- 
tile diaiihea is far more common in summer than at any other season, 
and predominatingly in bottle-fed children This is due chiefly to the 
use of contaminated cows’ milk and other substitutes foi motlieis’ milk, 
but partly, also, to tbe beat itself, which reduces tbe infants’ vitality and 
then powers of lesistance Tbe pi even ti on of snmmei diarrhea includes, 
theiefore, several factors The infants should he protected from the heat 
of and especially the diiect rays of the sun, they should be veiy lightly 
clad, they should be frequently bathed, and should have cool drinlang 
watei offered them fieely Most important of all, the milk supply should 
be piotected in every possible way, beginning at the dairy and ending 
with the care of tbe emxoty nursing bottles Lastly, tbe special quantity 
of milk and its method of prepaiation must be specified for each indi- 
vidual child, according to its own requirements 

The tieatment of the acute attacks, whether due to improper or ex- 
cessive feeding, is based on very simple xii'mciples Tbe offending mate- 
rial must be expelled, and the bowel given rest The old plan of admin- 
istering an initial purgative has been much criticized of late as being otteu 
su]iei fluous, and sometimes even harmful Nevertheless, as a clinical ]iro- 
cedure it has stood 1he test of time and is almost always beneficial The 
two drugs most commonly used are castoi oil and calomel I£ the stom- 
ach IS upset, calomel should he preferied To an infant under six months, 
1/10 giain (0 006 gm ) may he administered hoiiily foi five or six doses, 
to oldei cliildieii, the medicine should be continued until 1 giain (0 06 
gm ) has been taken When the stomach will tolerate it, castor oil, in 
doses of one teaspoonfnl for the younger infants to two teaspoonfuls for 
the older ones, is an excellent remedy In general terms, we may say that 
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the piesGUcie ot le\er ludiealos the use of an miinil piiigalivc, in the ab- 
seiico of fevei, the puigaluc, though ubually ii&eful, may often he dis- 
pensed with AVheii the l)owels are distended with gas, oi when thoie is 
stiaining at stool, or much mucus in the stools, a simple enema 'VMth physi- 
ological salt solution is of advantage It is not oidinaiily advisable, m 
the simple cases, to flush out the colon with laige quantities of fluid, as 
much discomfoit is often caused theiehy One pint is usually sufficient 
A certain numhci of houis of staivation is demanded in neaily all 
cases When the stomach is filled with sour milk curds, lavage with a 
soft eathotei to which a funnel has been attached is of immense benefit 
In the non-mfectious cases without fever, however, this piactice can usu- 
ally he dispensed with The modem tendency is to limit the staivation 
peiiod as much as possible Prolonged staivation (30 — 48 houis) often 
1 educes the resistance of the child, and frequently causes the continu- 
ance of the diariliea It must not be forgotten, however, that m the 
large inaiority of cases the good effects of staivation fai outweigh the 
disadvanlagcs Ho food at all is infinitely hettei than food which dis- 
agiecs with the patient Within ilie last few years the opinion of Ein- 
kel&leiii that sugar is the commonest cause of diairhea in bottle-fed chil- 
dren has met willi wide acceptance Dennet (5) lias repoited Ins lesulta 
in a large senes of cases of summer diariliea trealed wiihonl inilial 
puigation or starvation, but merely by diluting the milk witli water and 
omitting all sugar He advises ahsolntely no preliminary treatment , the 
infants are placed at once on boiled milk and water imth 'no sugat added 
The yonngei infants leceive one-third milk and two-thiids watei, the 
older infants half and half This is given eveiy two houis in normal 
quantities “In the vast ma]ority of cases,” says Dennet, “tlie stools be- 
come more solid within one or two days When the sugar added we 
should begin with small quantities, say onc-lialf ounce (16 0 gin ) of sugai 
to the 24-lioin amount of food, and gradually mcieaso it np to one or 
one and one-lialf ounces (30 0-45 0 gm ) Kaiely does a baby wlio has 
had diaiihea stand nioie than that amount of sugar” 

Those who cling to the older plan of initial purgation and staiva- 
tion urge that the leturii to noimal feeding he very gradual It is hot- 
ter to avoid milk for the fiist few days Hestle’s food is especially valu- 
able at tins stage. It should not he begun m too concenirated a torm, 
one tablespoonful to six ounces of water making a good startei If well 
tolerated it should be used to the exclusion of all other foods foi se^eial 
days, the return to milk being a gradual one Ceieal decoctions of vaii- 
ous kinds are also invaluable Stiamed barley or rice grnels, mutton 
biotli tliickened with rice and stiained, are well home Albumin water, 
winch IS widely used, does not seem to me a snilahle food, as it greatly 
heightens intestinal pnti ef action I have seen many had lesnlts from 
its use Polled milk well diluted with bailey gruel fomis a good budge 
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over whicli to retmn to the normal milk feeding Extreme vigilance 
must be exercised lest the return to milk be followed by a reci udescence 
of the symptoms 

Drugs aie often necessary to control excessive peristalsis Bismuth 
remains the favorite The doses should be large Ten grains (0 G gm ) 
of the subnitrate may be rubbed up in chalk mixture and should be given 
every two or three hours Ladd (13) stiongly recommends the so-called 
“milk of bismuth” in one or two-teaspoonful doses with each feeding 
The various bismuth preparations have little oi no advantage over the 
subnitrate Piepaiations of opium aie sometimes indispensable The 
one use to which they should be absolutely lestiicted is to chech e%ces- 
swe 'peristalsis j after the fever has subsided and all toxic material has 
been removed from the bowels The younger the infant the more caution 
must be exercised The tmctuie of opium in one- or two-diop doses may 
be given every two to foiii hours It should never be pushed to narcosis 
Unsleeping vigilance is necessary to safety Dover’s powder, m doses 
of grain (0 015-0.03 gm ), may be given every few horns to a child 

one year of age The use of opium in young infants must always be 
considered dangerous Occasionally it is a life-saving device, when the 
child IS relaxed and watery stools seem otherwise uncontrollable. 

Other drugs may be necessary to meet special indications Brandy 
or whiskey is useful in combating collapse Eifteen to 30 drops may be 
given well diluted every two to four hours to infants from eight months to 
one year of age. Strychnin is occasionally needed Doses of gr. 1/300 
to 1/200 (0 0002 to 0 0003 gm ) may be given hypodeimically every few 
hours. Tincture of strophanthus in %-drop doses is often highly bene- 
ficial in strengthening the heart. Hot much reliance can be placed on 
the old-fashioned aromatic infusions or teas for overcoming colic Hot 
applications to the abdomen are useful, a catheter inserted into the rec- 
tum, small rectal injections, a few drops of paregoric or whiskey in hot 
water, all are efficient when appropriately used 

Infants do not always respond well to the treatment outlined above. 
The bowels continue to be loose, the children are restless, and do not 
regain weight, the stools are offensive, irritating, and contain mucus or 
curds In these cases Emkelstein strongly advocates his so-called Eiweiss 
milk (casein milk) It is prepared as follows, according to Dennet 

“One quart of milk is heated to 100° E and two teaspoonsful of ren- 
net or essence of pepsin added This is allowed to stand 15 to 20 minutes 
until jellied, then heated to 150° E , constantly stirring The whey is 
then drained off through a wire colander and thrown away Enough 
cold water is added to make a pint m all The curds and water are then 
pressed through the wire sieve or colander with a wooden spoon two or 
three times, until the curds become soft and fine To this pint of curds 
and water one pint of real buttermilk (from the churn) is added It 
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slioiild bo iiRod in tbe same amounts and at tlio same iiitoivals as llie 
boiled milk foi a period of tliiee to seven days, or iinlil 1hc stools are 
liaid and dry Tlien the boiled milk and water aie substituted for it 
and tlie sugar is giadiially added to the food as above desciibed This 
feeding will larely fail ns in stopping the most lesistant diaiibea Fin- 
kelsteni’s theory of its action is that, the milk sugar being soluble in the 
whe;> which is discaided, the food is almost sngai-fiee ” 

The use of biitieiinilk in these subacute cases was hist stioiigly ad- 
vocated by a Dutch physician, Teixera de IVIattos Accoidiiig to Filed- 
lander (8), it is prejiared as follo^vs To a qiiait of fiesh buttermilk 
one tablespooiifiil of wheat flour and twm tablespoonsfnl of cane sugar 
aio added, the mixture is then boiled mer a slow file undci constant 
stilling It should be allowed to boil up thiee times and is then to be 
strained This foims the exclusive diet of tlie infant foi days, and is 
almost always followed by most gratifying results 


INFECTIOUS DIARRHEAS AND CHOLERA INFANTUM 

The effoit to classify the acute intestinal infections according to the 
infecting oiganism (Shiga bacillus, colon bacillus, gas bacillus, bacillus 
pyocyaneus, cl al ) has not as yet led to practical lesulls which can he 
applied thei apeutically Tn fact, the difficulties of classification are as 
yet insurmountable. The persistence of fever is supposed to dislinguish 
the infectious dianheas fiom attacks of simple intesliual indigestion 
At the present state of our knowledge it is wiser to neglect the l)acter]a 
and to tieat the child The treatment of the mildci forms of infectious 
diaiihea has been outlined above Cholera infantum is heeoniing a rare 
disease in this ^‘century of piophylaxis ” 

Cholera infantum is charactei ized l)y continuous vomiting and purg- 
ing, lapidly leading to collapse The babies are comatose, have cold skm, 
siihnornial tcm])eratuiG, incontinence of feces, and pronounced ischuiia 
or anuria The very seveie cases aie apt to piove fatal under any tieat- 
ment Energetic means are necessaiy if the baby is to be saved The 
hot mustard hath is a valuable stimulant, a tablespoonful of mustaid 
should he used m each gallon of water The hahy should be wiapped 
in warmed flannels. Morphin is an invaluable though dangerous remedy. 
A child one year old may have gr. 1/50 to 1/100 (0 0012 to 0 0006 gm ) 
combined with atropm sulphate, gr 1/500 to 1/800 (0 00012 to 
0 000075 gni ), hypodermatically, and this may be repeated in one hour 
and then at greater intervals Hypodermoclysis is frequently of great 
help in warding ofl a crisis due to the loss of fluids and the inability to 
swallow any Four to eight ounces (120 0 to 250 0 c c ) of physiological 
salt solution may be administered every four to six hours under the most 
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rigid aseptic precautions Even smaller quantities (1 to 2 ounces, 30 to 
60 c c ) niaj lia^^e to be given at idist, and more fiequeiitl;^ lepeated Gaf- 
fein is a most valuable stimulant The sodio-beiizoate may be given bypo- 
deimically in doses o± gr ^ to % 015 to 0 03 gm ) Camplioi may 

belp sustain tlie heart External heat is neces&aiy 

Should the clnld suivive the early collapse there is hope of saving 
it, but extreme vigilance and attention to details are necessary The 
nourishment at first may have to be limited to sips of waim water Very 
thin strained bailey water is the safest food to begin with In some in- 
stances ice-cold milk is advisable, it is sometimes letamed when all warm 
liquids are i ejected The buttermilk mixtuie described above may be 
given ice cold The eyes should be protected during the stage of collapse 
by means of boric acid compresses The moiith must be frequently but 
gently washed out with a waim boiax or soda solution Even apparently 
hopeless cases may occasionally be saved by sudden change of climate 
Kemoval to Michigan, or, better, to the sea, may have most astonishing 
results during excessively hot weather. 

COLITIS 

It IS customary to consider the inflammations of the small and large 
intestines togethei under the designation entei ocolitis This is entiiely 
proxiei foi these conditions as they occur in childhood, for at this peiiod 
of life the two parts of the intestinal canal are usually aflected together, 
although in difleient degrees But in adults the matter is entirely dif- 
ferent. A mild degiee of colitis nearly, if not quite, always accompanies 
the acute and chionic inflammations of the small intestine, but the re- 
verse is far from true Hot only do various forms of colitis occur as 
independent aflections, but our theiapeutic efforts gain enormously in 
directness and efficiency when we recognize the fact that we are dealing 
with five feet of intestine instead of twenty-five, and that the diseased 
tissues aie leadily accessible to medication from below. 

The treatment of that foim of colitis which accompanies acute en- 
teritis has already been considered. Washing out the colon with physio- 
logical salt solution (loughly, one teasjioonful to each litei of waim 
water) has a most soothing influence This may be repeated once or 
twice every twenty-four hours Other solutions are also suitable, such 
as one teaspoonful of tannic acid in two quails of water, weak solutions 
of boric acid, 5 to 10 per cent aqueous solution of fluid extract of kra- 
meria, weak infusions of chamomile tea If there is much straining oi 
tenesnins, lectal suppositories containing opium and belladonna are use- 
ful An injection of weak starch solution containing 20 drops of tincture 
of opium IS an old and approved remedy to allay irritation of the lower 
end of the bowel 
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Chronic Mtrcoirs Colitis 

ISTothing m medical literatme is more confusing than the conflicting 
desciiptions of those diseases of the colon which are chaiacterized by 
the dischaige of mucus Theie is a rapidly gi owing tendency to lecog- 
nize a cataiihal process as the underlying basis in all cases and to ascribe 
the piotean cliaractei of the clinical course to vaiious complicating patho- 
logical conditions, such as neurasthenia and hysteria, adhesions (peri- 
colitis), appendicitis, visceroptosis, etc 

The clinical history of mucous colitis runs the gamut from the sim- 
plest abdominal distress with slight mucous discharges on the one hand 
to the severest attacks of mucous colic, or ^‘myxoneurosis intestinalis” on 
the othei Between these two extremes we encounter all degiees of dis- 
comfort, pain, nervous debility, and constipation or diariliea in confusing 
association 

I think that we shall profit greatly in our treatment of these cases 
if we divide them into two gioiips* 

Group I presents the combination of pain along the lolon and a ten- 
denev to diarrheal discharges 

Group II occnis in nervous individuals who suffer from chronic con- 
stipation and who have pei iodic attacks of “membranous colitis’’ or “mu- 
cous colic ” This distinction, while clinically useful, cannot always be 
made with ceitainty We must also eleaily recognize the fact that a 
propoition of these patients cannot be cmed by medical means alone, but 
that the symptoms are kept up indefinitely by adhesions, appendicitis, 
or other conditions which can only he removed by surgical jiroccdures 

Cases of Colitis with Colonic Tendeiness and Diairhea 

The principle underlying the tieatment of these cases is to siiare the 
bowels from iriitation from abo\e and to apply soothing remedies from 
below The proper diet is the one already desenbed as suitable foi cases 
of chionic eiiteiitis Albuminous foods (meat, eggs) must predominate, 
the coarsei vegetables and fruits must he altogethei excluded The reader 
is referred to the aiticle on enteritis for further details Diugs by the 
mouth play an impnitant rule The vaiious preparations of bismuth are 
the most geneially useful, benzosol in 5-giain (0 3 gm ) capsules, ichthyol 
in 3-giain (0 2 gm ) pills, and other intestinal antiseptics and astimgcnts 
are helpful We should avoid constipating our patients , on the othei 
hand, purgative medicines all do haim, with the yiossible exceplion of 
castor oil Castoi oil can often he admmisteied with great benefit m 
tablespoonful doses on alternate nights, or daily before bioakfast (method 
of Hale White), for a period of two or more weeks The use of salines, 
even in small doses, or in the form of medicinal spring waters, is not 
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to be coimtenanced An occasional dose of Epsom salts may be necessary 
m some cases 

An impoitant factor in the treatment is the nse of proper enemas 
X-ray examinations have clearly shown that small quantities of fluid ad- 
ministeied with the patient in the knee-chest position readily find their 
way along the whole colon into the cecum The nozzle of the syringe 
need not be intioduced fuither than just within the sphincter The use 
of large oi long so-called colon tubes is becoming obsolete, as it is now 
well known that these tubes rarely, if ever, pass beyond the rectum The 
fluids should be slightly above the body temperature The quantity need 
rarely exceed one liter, in fact, one-half liter (one pint) is usually as 
efficient as larger quantities To distend the bowel with large quantities 
of fluid (2 or more liteis) has no obvious advantage and many disad- 
vantages, as it often seriously distuibs the patient’s comfort, and in some 
cases keeps up the irritation or inflammation Xitrate of silver is an 
excellent remedy To avoid causing pain one pint of a 1-10,000 aqueous 
solution should be used the fiist night befoie the patient retires, the 
strength may be rapidly increased to the point of tolerance (burning 
painl, which will usually be reached when the solutions have a strength 
of 1-1,000 or 1-2,000 

Mummery lecommends 0 5 per cent solution of protargol or argyiol 
Other useful injections aie salicylic acid, 1-1,000, and tannic acid, 1-200 
The injections should be given daily at first, then on alternate days, and 
should be kept up until mucus no longer appeals in the stools The 
chronic natuie of this ailment and its tendency to relapse should be re- 
membeied and the vigilance of the physician should not be too early re- 
laxed 

Constitutional tieatment will be requiied in most cases, as the ma- 
jority of patients belong to the neurotic class. lion, aisenic, biomids, 
and other tonics or sedatives must be administered accoiding to indica- 
tions One warning xs in order: Many patients foim the habit of in- 
specting their stools and keeping shaip lookout for food remnants, mucus, 
or other abnoimalities They develop a characteiistic type of hypo- 
chondiiasis, which must be actively combated In such cases it is best 
to omit all local tieatment in older to divert the patient’s mind fiom 
the local condition, and it is often necessary to allow an unlimited diet, 
paying no attention to the intestinal discomfort until the general health 
of the patient is properly built up 


The Tieatment of Membranous Enteritis or Mucous Golic 


Membranous enteritis is now recognized as a form of catarih of the 
colon associated with constipation The so-called mucous colic is an 



208 


DISEASES OF THE INTESTINES 


acute exacerbation in tlie com&e of iiiembi annus oniciitis, often due to 
nci\ous influences, but fieqiiently dependent upon anatomical oi inflani- 
niatoiy complications NotbnagePs tlieoiy of tlie puiely neivous oiigin 
of mucous colic must be diopped A post-mortem examination oi an 
opeiatioii Tvill leveal some abnoimality in nearly all cases In GG cases 
reported by Mummery flG), m wliicli a definite lesion was found, tlie fol- 
lowing conditions weic present adliesions causing kinking or obsiiuction, 
Id , coloptosis, 5 , cliionic appendicitis, 5 , inflammation or displacement 
of tlie uteius or appendages, 2, previous oxieiatioii on the colon, 2, 
clironiG inflammation of the colon, 30, cancer, 7, fibious strictuie of 
the sigmoid, 1 We thus observe that in nearly or quite one-half of all 
cases some surgical measiiies will have to be emplo}ed if a permanent 
Clue IS to be effected In the other half a cure can be bi ought about by 
jmiely medical and dietetic methods 

Tlie ticatmcnt during the attack is purely symptomatic II the pain 
IS mtc'iise the x^atient must remain in bed until the ^hnembianch” aie dis- 
charged Hot applications to the abdomen aie useful ITyjiodcu'imcs 
of moiiflim may be required. Belladonna may be given mteiiially, or, 
better, atropiii may be given li}podeimically with the iiiorphiii The 
bowels should be thoioughly washed out. Yery warm salt solution is 
the best fluid to inject, although a pint of warm olive oil is often effective 
in relieving the pain The olive oil enema must be followed in an hour 
or more by a salt water injection This may have to be repeated, and 
sedatives may be required for 24 to 36 hours. Mummery recommends 
the following mixture: 


Tr hyoscyami 

20 

(3ss) 


Tr. belladonn£e 

. . 04 

(min 

G) 

Sod bicarb 

.. 13 

fei 

XX ) 

Tr. zingiberis 

10 

(min 

xv) 

Spt. chlorofoimi . , 

... 13 

(mm 

xx) 

Aq menth pip ad 

. . 30 0 

(§1) 



M Sig — One ounce three times daily to lelicve intes- 
tinal spasm. 


After the attack is over the patient is treated dietetically and by in- 
jections into the bowel 

To Yon Noorden belongs the ciedit of pointing out the correct prin- 
ciples for the dietetic treatment of these cases He recognized the role 
that constipation played in the symptomatology, also the necessity of keep- 
ing the colon full instead of empty, and the fuither necessity of nouiish- 
ing the patient as fully as possible Yon Noorden ordered a diet very 
rich in cellulose, copious in quantity, and more or less indigestible hi 
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quality Coarhe hiead sliaiild be taken m libeial amount, the cruder 
\egGlableh, such as cahhage, celeiy, tomatoes, ladishes, turnips, caiiots, 
aie to be eaten freely, finits must be consiinied m quantity, the smaller 
fiuits, such as beriies, cm i ants, grapes, aie to bo pieferied Sweets 
must be avoided, also too much starchy food, tea, cocoa, coffee, and al- 
coholic beverages Tats are a necessaiy part of the legime Their gen- 
eral utility in nervous patients is now well recognized They also help to 
make the feces soft and copious Buttei must be taken as freely as pos- 
sible, cream is a useful adjunct The fatty meats, such as poik and 
bacon, are valuable Care must he taken not to overload the patient’s 
stomach with fat, and thus inteifeie with the digestion Olive oil may 
be taken inwardly, also liquid petroleum and albolenc 

The advantages of the Yon Hooiden diet promptly show themselves 
The bowels soon begin to act spontaneously, the patient gams in weight 
and strength, the nervous symptoms glow less Sometimes, however, the 
sudden change to the Yon TToorden diet bungs a series of new symptoms 
in its tiain The intestines aie not able to cope with the coarse foods, 
the patient feels bloated, uncomfortable, and may have a regular “bilious 
attack ” After a few days the bowels may “rise to the occasion” and 
take np their functions more adequately To tide the patient over the 
first week or two it is often advisable to keep him in bed, to apply Priess- 
nitz compi esses to the abdomen, and to order mild abdominal massage 
daily Einborn overcomes the difficulties of the Yon ISTooiden method by 
making the transition from the sparse to the robust diet a gradual in- 
stead of a sudden one Tie does not consider the indigestible residue an 
essential part of the treatment, but insists merely that the patient be 
slowly trained to take the foods of an oidinary healthy individual The 
goal sought is a good state of nutrition, and, tbeiefore, meat, eggs, and 
cereals should be taken freely The coaiser foods should be added only 
so fast as the digestive capacity of the individual will permit. 

My own experience has led me to cling to the Yon TTooiden method 
A suitable diet to begin with will be described later in the chapter on 
constipation This diet rarely disagrees with the patient, very seldom 
causes marked symptoms of indigestion, does not require bed rest or local 
applications, and is usually followed at once by normal fecal evacuations 
Tleiner introduced the use of systematic oil injections in the tieat- 
ment of this disorder, and they have been universally adopted as the 
best remedial agent we possess The injections are given every night for 
three weeks, then every other night for three weeks , from the sixth to 
the tenth week they should be given twice a week, and may be continued 
at longer intervals for several months moie Olive oil should he em- 
ployed Cheaper oils, such as sesame and cotton seed oil, have been recom- 
mended, but they are moie nutating than pure olive oil About eight 
ounces (250 c. c.) of olive oil, warmed to the body temperature, should 
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be introduced at bedtime with the patient m the knee-chest position, and 
the patient is mstiiicted to retain the oil overnight In some patients 
there will be a disagieeahle leakage of oil during the night, and the bed 
linen will be soiled This may sometimes be avoided by raising the but- 
tocks of the patient for one-half to one hour aftei the injection, but this 
is not always effective, and a rubber sheet may be found iibeful in pio- 
tecting the bed Ey i educing the quantity of oil to foui ounces or even 
less (120 c c ) this leaking may usually he avoided, the quantity should 
then be inci eased gradually until the full quantity, eight to sixteen ounces 
(250 to 500 c. c), IS taken nightly Eight ounces (250 c c) usually 
answers every lequiremeiit, and there is raicly any advantage m using 
the larger quantities 

Dpon awaking in the morning the patient should try to evacuate 
his bowels and should make the effort at the same hour daily Occa- 
sionally salt encmata will be lequiied during the first few days, but if 
the above-mentioned dietetic rules aie earned out the eiiemata can usu- 
ally be dispensed with Nearly all patients will benefit by constitutional 
tieatment Iron, aiscnic, the hromids, and other remedies, such as sliych- 
niii and quinin, will he requiied as indicated General massage and 
hydrotherapeutic measuies can often he employed to advantage Castor 
oil may sometimes be necessary at the outset of the treatment Wylie 
has iccommended a one-ounce (32 c c ) mixtuie of castor oil and glyceiin 
thiee times daily for several weeks to produce soft, copious stools While 
the chief object of the treatment is to overcome the constipation by natural 
means and bring about daily evacuations without drugs, Wylie’s inixUue 
will be found very useful m some obstinate cases 

When medical measures fail to bring the necessary relief, surgical m- 
terfeieuce should be considered The seventy of the symptoms will usu- 
ally be the deciding point in rcgaid to the advisability of surgery When 
the symptoms are only moderate the neurotic state which most of the pa- 
tients present would weigh against the expediency of an operation In 
the presence of sevcie and health-destroying symptoms, howevei, an oper- 
ation should be undertaken An exploratory lapaiotoiny should he made, 
the necessaiy adhesions severed, and the appendix removed if diseased 
Eight-sided colostomy has been performed for this condition, also ileo- 
sigmoidostomy The foimer is open to the objection that the patient is 
woi se off with his artificial anus than he was with the colitis , the latter 
IS too serious an opeiation for the disease iii question Appendieostomy 
would seem to he the opeiation of choice when the only lesion found is a 
catarihal colitis Mummeiy has collected 20 cases, 13 of the patients 
were peimanently cured As abdominal surgery progi esses probably 
other operations will he found useful for this condition 
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Ulceeativb Colitis 

The general nse of the sigmoidoscope has revealed the fact that vari- 
ous mild degrees of ulceration of the colon are by no means uncommon 
Loimeily only the more seiions forms of iilceiation were lecoginzed, and 
ulceration of the colon, except when due to chionic dysentery, was con- 
sidered a practically hopeless disease Chronic catarrhal and chronic 
folliculai ulcers aie usually amenable to medical treatment, and can he 
entirely cured in the majority of cases The treatment does not diifer 
essentially from that alieady described as applicable to eases of chronic 
catarrhal colitis Irrigations of the colon play a more important role, 
and more attention must be paid to the general care of the patient Sea 
air, cold baths, geneial tome medication, aie all important The diet at 
first should be strictly limited (see diet for chronic enteritis), but far 
greater liberty should be permitted as soon as the uleeis take on a healthy 
appearance Bed rest is desirable early in the tieatment, hot Priessnitz 
compresses are useful in relieving the pain and in stimulating the healing 

The colon iirigations may be performed twice daily in the beginning 
of the tieatment and once daily after the first week I have had most fa- 
vorable results with injections of tannic acid (1-200) and nitrate of sil- 
ver, 1-10,000 to 1-1,000 Other authors advise fluid extract of hamanielis 
or hydrastis, 2-5 per cent , fluid extract of kiamciia well diluted, boric 
acid, 1-100, and other antiseptics Instead of the old-fashioned injec- 
tions which the patient is instructed to retain as long as possible, colon 
irrigations with a tube and funnel have gained in popularity The pa- 
tient takes the knee-chest posture , the tube is introduced just within the 
anus, and the iriigating fluid is allowed to run into the bowel and out 
until it returns clear Various irrigating devices and instruments have 
been invented The water should never be too cold, and the weaker so- 
lutions should be given preference at fiist, the strength being gradually 
increased as the tolerance of the patient permits 

Internal remedies will frequently be useful Small doses of opium 
are invaluable early in the treatment to allay the pain and the irritability 
of the bowels Care must be taken not to constipate the patient The 
concomitant use of opium and castor oil is to be recommended Opium 
may be given during the day and the castor oil at bedtime The various 
pieparations of bismuth are of little value. Tonics and stomachics will 
be needed during the first few weeks of treatment 

The severer forms of ulcerative colitis aie due to many causes, whieli 
are only partly understood Many eases run a rapid course with uncon- 
trollable diairhea, progressive emaciation, and exhaustion Some nlcers 
pel for ate, leading to fatal peritonitis The chief symptoms are pain, 
diarrhea, and the appearance of pus and blood in the stools The sig- 
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moicloscoj)o lovoals tlie presence of nleeis in the sigmoid and upper part 
of the rectum ' A laio loim is the hemoirhagic colitis, which is usually 
acute in onset and accompanied hy pi of use hemorihages, wdiich rapidly 
exhaust the vitality of the patient The tuberculous and dysenteiic ul- 
cerations will be coiibideied elsewhere 

The treatment of all foims of ulceiative colitis should at first be 
medical and on lines alieady desciibed The hemoiihagic ioiin, which is 
exceedingly laie, must be actively combated, the patient should be abso- 
lutely staived toi foity-eight horns, veiy hot colon irrigations wilh salt 
solution or tannic acid should be tiied, tincture of opium sliould be given 
in laigo doses (20 to 30 drops) , moixfiiin may be iieeebsaiy hypodeimic- 
ally , ice bags and cold applications do no good and slionld not be tried 
Mummery strongly niges that no lime be lost witb palliative measures, 
that an immediate appendicostomy he perfoimed, and that tbc colon he 
irrigated thiough the a]»pendix with a 1 per cent solution of argyrol or 
liazelni nnlil tlu' bleeding stops Tbe irrigations sbonld be repeated 
eveiy 3 1o 4 hours Zweig advises the internal use of fluid extiact of 
hydiaslis in doses of 30-30 drops, or of the fiiiid extract of hamamelis, 
one-half to one teaspoonfnl several times daily In life-threatening hem- 
orrhages he also lecommeiids the siihcutaneous nse of gel aim Gelatin 
may he given internally according to either of the following foimnlse 

Gclatini . . .... §iss 45 0 

Eleosacchari citri 5xi 40 0 

Snprareiiin (1-1,000 sol ) . gtt Ixxx 

Aq dest . §xvss 450 0 

M Sig — One tablespoonfiil every 3 hours (Oohnheim). 

Decoct gelatin alh pin is . 15 0-200 0 Siv-gvii 

Eleosacchari citii 50 0 c c 3xii 

M Sig — One or two tahlespoonsful every hour (Zweig) 

When medical treatment is not producing good results and the patient 
IS losing gioiiiid, recoin se may he had to operative tieatment. The only 
operations vliich aie now peifoimed tor ulcerative colitis aie cecostomy 
and a])pendicostomy Both operations have a good record. 


APPENDICITIS 

The pathologists describe many forms of appendicitis The clmieian 
may content hniiself with the simple classification into two vaiieties— 
the acute and the chronic He may, if he choose, subdivide the acute 
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into two classes, the apparently mild and the appaiently sevcie The 
chronic cases fall into three divisions — the lecuirent, the relapsing, and 
the residual. 


Acute Appendicitis 

Acute appendicitis would he considered exclusively a surgical disease 
were it not for the fact that most patients recover from their attacks un- 
der proper medical treatment, and some of them remain permanently well 
theie after The plea for immediate surgical interfeicnce in eveiy case 
IS based upon the treacherous nature of the disease, the gieat difidculty 
of estimating the seventy of any given attack, the low moitality of im- 
mediate operations, the pievention hy surgical intervention of tedious 
complications, and the shortening of the convalescence A patient recov- 
ering under surgical treatment may he consideicd peimanently well, le- 
coveiing under medical tieatment he must still be considered subject to 
the danger of a i elapse or of recuirent attacks 

Many objections have been raised to the radical surgical point of view. 
It IS not always possible to make an exact diagnosis Opeiatmg ^^on sus- 
picion” will lead to many mistakes and be the cause of many unnecessary 
operations Even in many cases in which the diagnosis is unmistakable 
operative interference is in no sense necessaiy The opeiative mortality 
in acute cases is always something Post-opeiative complications due 
to weakening of the abdominal wall or adhesions occur in a small propor- 
tion of cases 

The following preliminary generalizations seem peiniissible 

1 In mild cases in which the diagnosis is doubtful surgical inter- 
ference should be rejected 

2 In unmistakable cases of mild character immediate surgical in- 
terference IS justifiable, but in no sense a necessity The experience and 
judgment of the attending physician are presupposed 

3 In severe cases, with a good surgeon available, an immediate oper- 
ation IS preferable to medical treatment Watchful medical tieatment 
with surgical consultation rarely lesults fatally 

4:. Emergency cases demand immediate suigical intervention. 

The Medical Ti eaiment of a Mild Attach 

We are justified in making a diagnosis of acute appendicitis when 
the patient has pain, fever, local tenderness, and muscular rigidity In 
addition there may be vomiting and other gastric symptoms Constipa- 
tion is almost invariably present. The severity of the attack is measured 
by the intensity and persistence of the pain, the general condition of the 
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patient, and tlie pulse rate The temperatme is a poor guide, and the 
degree of leukocytosis is sometimes misleading 

The one absolute mdieation in eveiy ease is peifect physical lesl in 
bed Tlio doisal position ivith the head slightly raised is the favoiite 
one It the initial pam is severe a hypodeimic injection of inoiphm is in- 
dicated Onc-sixth oi one-tom th giain (0 01 to 0 015 gin ) may ho given 
at once and repeated in a few houis if required After the initial hypo- 
dermic imection it is usually advisable to continue the narcotic tieat- 
ment, if such is needed, by iiiodeiate doses admmisteied by mouth The 
one piinciple to follow is to take the edge off the patient’s suffeiing with- 
out naicotiziiig Inin 

The exact dose which will accomplish this lesult i& the exact dose to 
give The surgeons aie right in demanding that the symptoms be not 
masked by ovei dosing with nioiphin On the othei hand, the patient de- 
mands lelief and is entitled to the inaximuni relief Avhicli can be given 
wilhiii the bounds of piiidence The caiefiil use of moiplnn masks noth- 
ing, lessens the shock, quiets peristalsis, reduces the tendency to vomit, 
and is indicated in almost every case To withhold it on theoretic gioimds 
is not good medicine While internists agree on the necessity foi opium 
in the early stage, there is some diversity of opinion regarding the best 
method of administering it 

Peisonally I favor an initial hypodermic of niorplnn gr 1-6 to 1-4 (0 01 to 
0 015), followed by a solution of moiplnn containing gi 1-12 (0 005 gin ) in each 
teaspoonfnl, one teaspoonful to be given by mouth eveiy one to tliiee horns if 
leqiiiied Einhoin stiongly lecoramends Salih’s method of giving 10 to 15 drops 
of tinctine of opium every hour until the pain mateiially subsides, then five or 
SIX diojia every two or three hoiiis until the pains aie gone They prefei opium 
to morplnn on the gionnd that it allays peristalsis more completely 

Eorchheimer advises minimal doses of morphiii or opium and calls 
attention to the fact that minute doses are often sufficient to reduce the 
paiii As a general rule, small doses suffice to quiet the patient in mild 
cases without early peritoneal involvement The patient must he abso- 
lutely quiet Turning in bed is strictly piohibiled. The bedpan or bed 
uiinal must be used for evacuations The legs may he held in any posi- 
tion comfortable to the patient If he is more at ease with the knees 
flexed, pillows may he advantageously used to keep them in the desired 
position 

ISTeaily all clinicians agree upon the advisability of absolute absti- 
nence from food during the first twenty-foiii hours Ice pellets may usu- 
ally be permitted Gastric lavage is larely indicated There is little 
justification foi its routine use Ha tin e usually promptly empties tlie 
stomacli wlien the attack begins within a few hours after a meal Gastric 
sedatives, with the exception of moiplnn, are out of place, and morphin 
should not he used until the stomach contents are completely evacuated. 
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All ice l)a.iJi, should ho applied immediately to the light iliac 
region The ice hag i educes local congestion and iiiflammatioii , it les- 
sens the pain and tends to i educe the jiiilse rate It also antagonizes 
shock If there is much distention two ice hags may he used, one 
on each side of the median line covering the lower half of the abdo- 
men 

The bowels must be let severely alone This principle, I believe, is 
now universally adopted What the patienx needs is absolute rest and 
tho absolute cessation of intestinal peristalsis To move the bowels is to 
invite tiouble ISTeither low nor high enemas are in order An ineffec- 
tual enema is often taken by the patient before the ariival of the physi- 
cian The absence of any lelief by the enema is in fact a good diagnostic 
feature of appendicitis The first twenty-four hours’ treatment is, there- 
fore, clearly mapped out It may be thus summai izod Enough morphm 
to control pain, absolute physical lest in the dorsal position, an ice hag 
over the right iliac region, starvation, and the avoidance of laxatives and 
enemata 

In mild cases the patient will be reasonably comfortable on the sec- 
ond day Pever will be moderate, the pulse rate will he under ninety, 
regular, and of good quality, and the need for narcotics will he either 
greatly diminished or altogether gone Theie will still he tenderness at 
McBuiney’s point and some iigidity of the mnscles on the right side of 
the abdomen The chief duty of the physician at this stage is to be cau- 
tious The tieacherous nature of appendicitis is in part due to lack of 
vigilance on the part of the medical attendant While it is tine that per- 
foration and diffuse peiitonitis may occur insidiously and progiess while 
the patient seems to he doing well, nevertheless, this eonrse of the dis- 
ease under the watchful care of an experienced clinician must he consid- 
eied decidedly exceptional A good pulse rate, the absence of general 
abdominal distention, the patient’s mental and physical comfort, a desire 
for food, must all be consideied favorable signs and indicate that the in- 
hammation is receding So long, however, as local tenderness persists, 
and so long as even the least muscular iigidity remains on the light side, 
the utmost caution is m place Liquid food may he given in favorable 
cases on the second day Only small quantities must he taken at a time 
Bioths, tea, and toast should be pieferred to milk or cereals Milk is 
an umeliable food in all intestinal conditions On the third day cereals 
may be taken, ice eream is often well tolerated, especially in children 
A light, easily digested diet may gradually he resumed after the fifth 
day if the symptoms and signs have all disappeared So long as pain 
or museular iigidity remains absolute quiet must be insisted on Many 
fatalities have been due to the violation of this rule To try to hasten 
recovery is to create danger 

The bowels may he moved by a low enema on tlie third or fourth day, 
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depending on llie piogrobh of llie case Sonielimes it is advisable to give 
a preliininaiy injeelioii of foiii oi six oimcea ol olive o]] Tlie nurse 
must exciciso clue caution in giMiig the enema, the patient is to move as 
little as possible, and iiiidci all circumstances must avoid straining, nat- 
111 ally a bedpan must be used 

A successful enema which produces no pain or special cliscoiufoit 
may bo taken as a good sign, and the cinuna should bo lopeated daily 
thereafter until the patient leaves his bed Should the enema produce 
much distiess or inaikedly mciease the pulse late, or should the patient 
expel lenee gieat difficulty in expelling the water, tlieie is need of in- 
creased caution on the part of the physician Eveiy patient who is doing 
well should imi^rove without inteirnption Exaceihations of pain or of 
hloatmg aie dangei signals The ice hag may he lemoved when the fever 
has been absent twenty-fonr hours and when the local signs have disap- 
peared In the mildest cases convalescence should he fully established 
between the seventh and the tenth clay, when the patient inay leave his 
bed pait of each clay and increase his diet The physician must exjdain 
to llie iiatient the probability of a relapse oi a lecnrience Precautions 
must he taken foi six months to a year aftei the attack The patient must 
avoid all gynniaslic or athletic exercises, he must icgulate his bowels, with 
laxatives if necessaiy He must avoid coarse vegetables and law fruits, 
and must be careful not to “spoil his stomach” Pie should lopoit the 
least pain in the abdomen to his physician Many patients ])i efei to nn- 
clorgo a “prevents e appendectomy” lather than to submit to the doubt- 
ful propb.'v lactic ineasnies ]nst outlined, and Ihe best praelice is in aeeoul 
with this decision A patient who has had an attack of appendicitis is 
liable to have otheis, and it is safer foi him to undcigo an “intcival 
operation” at the hands of an expert siiigeon than to take his chances 
with a new attack Some patients, however, refuse the ojieiation after 
tlie fiist attack A certain proportion of those remain well, otheis suffer 
from recuriences Some attain good health after nuincrons attacks, the 
appendix finally becoming quiescent, Imt this is the exception ralhei than 
the ndc Ereqncntly adhesions form about the ap])endix, the ])atient be- 
comes the “re‘= 5 idual legatee,” and suffers from various ehrouic sym])loms 
on the pait of the digestive system without ever having new fiank at- 
tacks All of these facts should he laid befoie the i)atient Patients 
who lead guarded lives and remain eonstantly within the reach of sur- 
gical assistance run loss risk in postponing an operation Those who 
travel mueh oi live in secluded sections take a correspondingly larger risk 
in letaming their appendices 

In eases whieh have been so mild that some doubt is felt legaidmg the 
diagnosis the physician is warranted in advising against an opeiation In all 
otliei eases, however, he should throw the weight of his authority on the side of 
a piophylactic appendectomy 
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The surgeons aie not yet of one opinion legarclmg the time winch 
should be allowed to elapse after an attack hefoie the ‘^hnteival opeia- 
tion” should be pei formed After a fairly smart attack it seems wiser 
to wait at least seveial weeks until any still active vnulent bacteria 
in the neighboihood of the appendix (pus pockets, lymphatics, etc ) may 
have either died out or at least have lost their virulence 

The Treatment of Severe Attacks of Appendicitis 

Immediate operation is indicated in all severe attacks Put imme- 
diate operation by an experienced surgeon is not always practicable, and, 
while it IS highly desirable, it is not ordinarily a necessity Internal 
treatment may be decidedly preferable to an operation by an inexperi- 
enced surgeon Pinally, proper early medical treatment is of enormous 
importance in safeguaidmg the life of the patient until an operation can 
be performed 

The severity of an attack is usually revealed by the intensity and 
peisistence of the initial pain, the degree of shock, the rapidity and qual- 
ity of the pulse, the facial expression of the ]iatient, and the amount of 
muscular rigidity The temperature is a useful but a deceptive indicator 
Early peritoneal involvement is characteiized by intense muscular rigid- 
ity, seveie pain, rapid pulse, and an expiession of anxiety 

As in the milder attacks, the first indication is to administer a suffi- 
cient dose of morphin to relieve the pain and shock One-quarter gram 
(0 015 gm ) may be given hypodeiinically, and may be repeated in a short 
time The attending physician must not be deterred by the fear of mask- 
ing the symptoms 

Yates (26) pithily asks of what good to the patient are symptoms after 
the alarm has been sounded and the diagnosis madc^ 

The patient must be starved for at least twenty-four hours lee pel- 
lets may be permitted in some cases, but the patient must swallow little 
fluid The best position is the dorsal The thighs may be flexed on the 
abdomen if the patient wishes it A semi-reclming posture, or the so-called 
Fowler’s position, is not oidinarily an advantage Where shock is severe 
it may be even contraindicated, and the patient does better with the head 
and chest low Hot bottles to the extremities aie useful An ice bag 
ovei the light iliac quadrant should be maintained in position fiom the 
start A second ice bag on the other side is sometimes lequiied Some 
clinicians still advise a small low enema caiefully given to empty the lower 
bowel On the whole, it is safe to omit the enema for fear of starting 
undesirable jieristalsis 

With the patient thus launched on his perilous journey, the further 
treatment will depend entirely on circumstances If good surgical inter- 
vention is available, it is always better to operate than to await results. 

16 0 
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Eormeily huigeons did not like to opeiatc ai(ei the seeoiid dav, if the pa- 
tient could he safely tided ovei to the nileival The factoi of safety, 
howcvei, IS so haid to detenmne that the tendency is more and more to 
operate as soon as the diagnosis is made, no matter what the stage Kelly 
(12) thinks that no hard and fast iiile can be laid down Ilalsted says 
“If a case is on the rise, operate ^ if it is on the fall, you may wait , if a 
case is falling, hut not fast enough, one is prone to opeiate to relieve 
anxiety ” 

Kelly divides the cases seen after the second day into three gioiips: 

1 Cases which are manifestly getting woise, as shown hy quicken- 
ing pulse, use of tempeiatuie, increase of swelling, pain, and tenderness. 

2 Cases in which the patient, though not growing woise, is not dis- 
tinctly impiovmg, and theie is a suspicion of latent trouble. Classes one 
and two should he operated on without delay 

3 Cases which aie undoubtedly on the mend 

This gioup causes the consulting surgeon serious anxiety, and the 
decision to operate will often he determined by external conditions, such 
as the distance of the patient from “emergency help,’^ the judgment of 
the attendant physician, etc 

As emphasized above, eternal vigilance during the period of apparent 
impi ovement is absolutely essential to the safety of the patient No 
physician should see a patient through an attack of appendicitis without 
the assistance and counsel at all stages of an expeiienced surgeon 

A¥hen peritonitis is more than localized an immediate operation of- 
fers the best chance of recovery When an operation is foi any leason 
not practicable, the patient should be kept deeply under the influence of 
opium Hypodermics of morphin offer the surest means of naicotizing 
the patient The number of respirations should be brought down to twelve 
or less a minute If there is no vomiting, tincture of opium may be given 
in large doses by the mouth (v Peritonitis) Kectal snppositoiies of the 
extract of opium have also been recommended If there is vomiting the 
stomach should be washed out with warm water, and this process may 
have to be lepeated eveiy few hours ITypodeimoclysis is invaluable in 
over coming shock and adding fluid to the system Eight to sixteen ounces 
(250-500 e c ) of physiological salt solution should be inhoduced every 
SIX to eight houis The patient’s extremities must be kept wuum AVarm 
apjilications to the abdomen aie often preferable to the ice bag Every 
effort must be made to conserve the vitality of the patient until the sur- 
gical intervention is undertaken 

Introducing warm salt solution into the bowel by the Murphy process 
IS often highly advantageous The physician must bear in mind that, 
while the treatment of this form of peritonitis is essentially surgical, the 
fate of the patjcnt is often determined by factors which aie not surgical, 
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that surgical intei vention is an incident in the treatment, hnt does not 
constitute all of the treatment, and, finally, that exceptional cases clear up 
without surgical intei vention. 


AppEnniciTis m Typhoid Eevee 

The appendix is so frequently affected in the course of typhoid fever that 
the question of opeiative tieatment will often have to be considered So many 
cases of successful operative inteiference have been reported that a discussion of 
the desirability of such interfeieuee is in ordei An extensive experience with 
“the typhoid appendix” both in the wards and as pathologist of the City Hos- 
pital has convinced me that an operation for the typhoid appendix is rarely called 
for 


Kelly gives a most enlightened discussion of this subject, and the 
following quotation from his monograph covers the question most con- 
clusively 

“In a case of suspected appendicitis with an alternative diagnosis of 
typhoid fever the wisest course is to wait The best general rule is not 
to operate for appendicitis in the early stages of typhoid fever — say up 
to about the tenth clay — m the absence of exceedingly uigeiit symjptoms, 
give the patient the benefit of the doubt, wait, and watch closely The 
clinical history of the collected cases seems to show that, with the rarest 
exceptions, there is no moie occasion for operating a true typhoid appendix 
than there is for cutting down upon the ileum and excising the afiected 
Peyer’s patches ” 

This rule of delay, except in extreme urgency of symptoms, accords 
with the established practice of some of our best operators J B Murphy 
of Chicago, for example, m a personal communication, says “It is my 
opinion that typhoid appendicitis should not he operated upon unless 
there is a peif oration All my cases recover, those operated and not oper- 
ated At the same time I feel that operation should not be performed 
except m special cases ’’ 

There prevails in some qnaiters a strong tendency to operate in ty- 
phoid fever as soon as symptoms of appendicitis appear, this course of 
action being encouraged by the swollen condition of the appendix as found, 
as well as by the favorable outcome of the operation The surgeon in 
such a case congratulates himself that he has obviated a serious compli- 
cation of the disease at what he considers little or no risk to the patient 
This would he the case if the microscopic appearance of the typhoid ap- 
pendix had the same significance as that of an ordinary inflamed appen- 
dix, hut experience shows that this is not true The inference that a 
swollen typhoid appendix must shortly advance to gangrene or perfora- 
tion is not wan anted by the well-established facts Per conhaj when, 
after a siege of pain in the right iliac fossa, the patient lapses into an 
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ordinary typhoid, ■with an. entire subsidence of the severe local symptoms, 
the observer must not hastily conclude that he was wrong in suspecting 
an involvement of the appendix in the first instance The autopsy records 
show, as I have said, that the appendix is often much swollen, hut that 
this condition is a ficqiient accompaniment of the eaily stages of the 
disease. 

AVhen, however, the severity of the local symptoms is such that a per- 
foration seems piobable, the surgeon should not hesitate to operate with- 
out fuither delay Under these conditions, says Kelly, minutes rather 
than hours should be counted as piecious 

^Tf the opeiator is fainiliai vith the eiidermic use of cocain in siiigi- 
cal opciations, he will often do bettei to open the abdomen under a cocain 
or a cocam-adienalin solution than risk the dangeis of struggling and the 
depressing infiuence of a general anesthetic 

“It IS best to make a fiee incision in the light semilunar line and evac- 
uate all purulent and fecal material, aftei which the appendix can be 
tied off at its base and leinovcd If necessary other incisions may be 
made for nioie eificient diiect diainage’^ 

Appendicitis Compeioating- Pregnancy 

Attacks of appendicitis during pregnancy are not uncommon. The 
earliei they occur m the course of the piegnancy the easioi they are to 
recognize and the less dangerous to treat Eveiy woman who has appen- 
dicitis during the child-bearing peiiod of life should have a piophylactic 
appendectomy performed Should pregnancy ensue befoio this has been 
accomplished, the woman should be guarded most caiefully, and upon the 
first signs of leeuirent appendicitis an opeiation should be made. Ap- 
pendicitis becomes more dangerous as pregnancy proceeds During the 
first four months of pregnancy a piompt operation is safe, and has only 
a slight tendency to produce an abortion If at all possible the abdom- 
inal opening should be closed, as drainage tends to cause premature labor 
Delay in opeiating greatly inci eases the risk to mother and child Sup- 
puiation in advanced pregnancy is very dangeioiis; the maternal mor- 
tality IS about 50 per cent , the fetus may die, but it is usually born alive 
]\redical treatment is entirely out of place Even should the attack sub- 
side under medical care, the subsequent changes brought about by preg- 
nancy and labor may cause serious or fatal complications 

A definite attack of appendicitis, therefoie, occurring during preg- 
nancy and recognizable as appendicitis, is an absolute indication for im- 
mediate surgical inteivention Dining the first few days of the puer- 
perium appendicitis simulates puerperal sepsis If a diagnosis can be 
made an operation is indicated In the absence of certainty a conserva- 
tive course is justifiable. 
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CHRONIC CONSTIPATION 

ClirorLic constipation may be defined as a pathological condition char- 
acterized by insufficient fecal evacuation The insufficiency may refer to 
the quantity evacuated or the fiequency of evacuation Fiom a practical 
standpoint we may divide constipation into two groups 1st, habitual con- 
stipation without anatomic abnormality, 2d, obstipation, in which the 
constipation is due to mechanical obstruction or to interference with peri- 
stalsis 

It is possible to subdivide these groups into many minor divisions, 
depending upon the underlying cause of the insufficiency, or the place 
in which the feces are delayed, or the quantity or quality of the feces 
themselves, or upon the paitieular nervous oi musculai defects For the 
present purpose, however, the simple classification will suffice 

Habituai. OonsTiPATioisr 

In the vast majority of cases habitual constipation is purely func- 
tional in chaiacter, i e, absolutely independent of anatomical conditions 
or pathological cbangcs in tlie digestive canal It is nearly always an 
acquiied disordei and due to causes wdncb aie very well undei stood Cer- 
tain general causes have led to the giadual increase of constipation, so 
that its prevalence is almost coextensive with civilization Spivak (23) 
has pointed out that “the tendency of civilized life in general and of mod- 
ern dietetics in particular is toward the production of lesser quantities 
of fecal matter and less frequent intervals of evacuation ” He calls at- 
tention to the fact that at no time in history have civilized nations con- 
sumed so much meat aud eggs, so much prepared and partially digested 
foods, and the greater efficiency of the dental art has contributed its 
share to the i eduction in the quantity of fecal matter City life is more 
conducive to constipation than the more active countiy life, and the great 
inciease of the more sedeiitaiy occupations has led to the same resulLs 

Aside from the general causes, constipation is usually acquired under 
conditions which are more or less directly under the control of the affected 
individuals themselves Women as a class suffer much more frequently 
from constipation than mem This is the result of many causes Many 
women eat too little food or too coneentiated food, they drink too little 
water They exercise little or not at all Their style of dress inhibits 
the activity of the abdominal oigans Pregnancy weakens the power of 
the abdominal walls, and parturition often results iii in] my 1o those 
muscles which are actively eoneeined in the act of defecation Many 
women are led by a sense of shame, or as a matter of convenience, to 
repress the calls of nature, so that the sensitiveness of the rectum and of 
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the sigmoid to the physiological stimulus of defecation hecomch blunted 
This cause is especially active dining the school years and the adolescent 
period of life, and is probably moie than any other one cause the pre- 
dominating factoi 111 the piodiiction of habitual constipation Ghloiosis 
and atonic states aie also prevalent at this age, and not only blunt the 
sensitiveness of the nerves, but also reduce the miisciilai power of the 
individuals Men often become constipated as the result of tiavelmg, 
the inconveniences of a traveling life often leading to a suppression of 
the calls of nature Overmdulgence in tobacco may have a similar re- 
sult, and the habit of reading while at the toilet, though often beneficial, 
sometimes so blunts the sensitiveness of the rectal neives that they fail to 
respond properly 

The moderate irregularity in the periods of defecation brought about 
in the various ways desciibed above would not of itself be of gieat impor- 
tance, were it not followed by a chain of other events The individuals 
undei consideration follow one of two courses They may at fiist pay no 
sjiecial attention to the iiregulaiity which mci eases and brings in its 
train ceitain secondaiy symptoms, such as headache, biliousness, loss of 
apjietite, fullness in the abdomen, etc On the othei hand, easily alarmed 
by the failure of the bowels to act, they resort at once to laxatives, choos- 
ing remedies ■which they see advertised or which are recommended to them 
b} then friends Finding themselves promptly relieved in Ihis fashion, 
they again make use of the chosen lemedy at the fiist suggestion of con- 
stipation, and thus very easily the ^^pill habit’^ is acquired The bowels 
now refuse to act without the added stimulus of some drug and the habit 
assumed so easily becomes fixed upon the individual In the course of 
time the strength of the pill has to be increased and the resort to stronger 
and stronger remedies often results in an uncomfortable state, m which 
natural unaided defecation becomes impossible 

It IS necessary to discuss the etiology thus in detail because a consid- 
eration of these featuies suggests at once the proper piophylactic and 
curative measures Like all functional tiouhlcs, constipation ib fai moie 
readily remedied in the beginning than when it has become a fixed habit 
It becomes the duty of the iihysician to find out which of the etiological 
factoi s IS the most impoitant, and to counteract its infiiience In addi- 
tion eveiy constipated patient should be taught enough of the physiology 
of digestion to estimate rightly the necessity for regular evaciialioiis and 
the means of bringing about this result It is surprising wliat simple rem- 
edies will produce the desired effects in certain cases Simply increasing 
the quantity of drinking water or taking a glass of cold water at hedtime 
and in the morning may suffice Heducing the quantity of tea consumed 
or stopping it altogether, inci easing the amount of fimt, the addition 
of stewed prunes oi apples to the dietary, any of these means may bring 
about daily evacuations in the incipient eases Other patients may rc- 
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quire more active mcasuies, siicli as outdoor sports, swimming, hoiseback 
riding, tennis, baseball, abdominal massage, and various gymnastic or 
calistbeniG exeicises Others can correct the tendency to constipation 
by going to the toilet each day at the same time and making an honest 
and persistent effort to evacuate the bowels [Suggestive measures are 
very useful and efficient in many of these patients — Editoi ] 

While any of the 3ust mentioned simple measuies may suffice in the 
incipient cases to overcome the constipation and lead to daily evacuations, 
the more confiimed cases lequire far more systematic and active treat- 
ment to bung about a cure 

These confirmed cases of habitual constipation without anatomical 
defects aie often divided into various gioups, among which the spastic 
form IS distinguished fiom the atonic, and among which can be recog- 
nized the types due to the overutilization of the food (Schmidt) and to 
imperfect digestion 

There is no doubt that a spastic form of constipation exists, that it 
can usually though not always be clinically recognized, and that it re- 
quires certain lines of treatment peculiar to itself On the othei hand, 
it 18 held, not without justice, that the spastic form has no absolutely 
pathognomonic signs or symptoms, that the dietetic treatment proper to 
the atonic form usually suffices to cure the spastic form, and, theiefore, 
we are not warranted in putting the spastic variety in a class by itself 
This will be discussed moie fully later on 

Schmidt, who has done so much to further the scientific study of in- 
testinal disorders, has advanced the theory that the teim functional or 
essential constipation should be reserved for a class of cases in which the 
constipation is due to too little fecal residue on account of the overutiliza- 
tion of the food In a recent publication he calls attention to the fact 
that different healthy individuals differ enormously in their ability to 
digest vegetables (20) 

Many people digest without visible residue all sorts of raw and ordi- 
narily indigestible plant foods, while others pass unchanged even well- 
cooked vegetable foods Schmidt has furthermore demonstrated the great 
infiuence of the ITCl of the gastric juice on the digestion of vegetables 
The ITCl loosens and paitly digests the so-called ‘‘middle layer” within 
the cellulose sheath, but between the individual vegetable cells, so that 
the vegetable cells can the more readily fall a prey to the alkaline diges- 
tive juices of the intestine The more HCl in the stomach the better the 
vegetables are prepared for intestinal digestion Schmidt thus explains 
the well known association between hyperchloihydria and constipation 
Thorough cooking also tends to loosen up this middle layer, but never so 
thoroughly as do the chemical juices of the gastric and pancreatic secre- 
tions The combination of good cooking and “too good” a digestion or 
even too good a digestion of and by itself is the cause of an important 
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type of functional constipation Moiitz, v Noordon, Nannyn, and Ein- 
hoiii have expicsscd the opinion that the insufficiency of fecal lesiduo is 
not the cause of constipation, hut the lesiilt, the food materials lemaming 
in the bowel so long that they fall a piey to bacterial decomposition 

Schmidt answers this view by calling attention to the fact that the 
stools of constipated persons contain fewer bacteiia than those of healthy 
peisons, and that they likewise contain none of the pioducts of bacterial 
decomposition The practical points to be diawn fiom this discussion aie 
the necessity for using laige quantities of plant foods in cases of hyper- 
chloihydiia if they aie to be ciiied of their accompanying constipation 
by dietetic methods alone, and the advantage of adding substances to 
the diet (such as agai-agar, legulm) which will niateiially inciease the 
bulk of the fecal residue 

On the otluT hand, Hale Wliite (21)) calls attention to a class of pa- 
tients past middle life, who aie of sedentary hahits and who exorcise too 
little and eat too much These patients aie apt to be constipated and 
aie best tieated by leducmg the quantity of food while nicicasing the 
amount of exercise and fresh air These patients often siiffei from con- 
stipation duiiiig the vnitei months, but ha^c legiilar evacuations dining 
the summer when they indulge in golf or other outdoor sports A reg- 
ular annual oi semiannual Msit to a mineral spiing is often of the great- 
est benefit to these patients 

Leaving these special types and all theoietic considerations aside for 
the pieseiit, w^e can group the vast number of cases of funclional constipa- 
tion into two clinical classes 

Glass I includes those who aie curahle by an appropriate regulation 
of then diet 

Class II is made up of those who, in addition to dietetic lules, requiie 
treatment of a medicinal or mechanical kind to inciease their nuiscLilai 
power, their neivous eneigy, and then general vitality 

The tieatment of constipation by diet alone is successful in the large 
majority of instances The methods bv massage, hydiotheiajiy, elec- 
tricity, etc, etc, desciibed at great length in the textbooks and special 
treatises, are fortunately supeifLuous in the general run of cases This 
fact should be distinctly undei stood, and every physician can hope to 
deal with this class of jiatients successfully without being aimed with a 
gieat ail ay of instiuments and sjoecial devices Only the minoiity of 
patients will fall under Class II, and these can usually be directed to 
adopt eeitaiii liiics of home treatment which almost unifoimly bung about 
the desired results 

The tieatment by diet is based on the obseivation that ceitain foods 
and certain combinations of foods have a stimulating effect on intestinal 
jieiistalsis In a geneinl way all foodstuffs can he dnidod into two classes 
those which tend to produce constipation, and those wffiich favor the move- 
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ment of the bowels As is well known, the albuminous foods tend ralhei 
to constipation, the vegetables and fruits to catharsis Those foods which 
leave little residue after digestion have correspondingly little value in the 
treatment of constipation, and their use should be gieatly limited oi alto- 
gethei excluded Among these are meat, eggs, cheese, spaghetti, macaioni, 
milk, cocoa, chocolate Certain foods have objectionable astringent prop- 
erties, such as India or Ceylon tea, red wines, and blackberries, and they 
should be eliminated from the diet The foods which favor cathaisis may 
do so as a result of a laxative principle, or simply because of the bulk of 
their indigestible residue (chiefly cellulose) Those with a laxative ef- 
fect are most of the fruits, especially oranges, grapefiuit, apples, primes, 
watermelon, grapes, peaches, some of the vegetables, such as tomatoes, 
cucumbers, potatoes, carrots, beets, garlic, onions, spinach. Ceitam foods, 
such as honey, buttermilk, cresses, syiup, cider, and certain acid wines 
are decidedly laxative The foods with a large residue are the coarser 
grains, such as rye, oatmeal, and corn, cabbage, Brussels sprouts, turnips, 
string beans, kale, peas, rutebaga, oyster plant, squash, etc Mineral oils 
are laxative, butter, vegetable oils, suet, and cream all favor peristalsis 
Water, when freely taken, is an aid m overcoming constipation Some 
people aie constipated because they take too little fluid, or because they 
perspire so freely that the feces become hard and dry In these cases 
plenty of water is curative Hard water is constipating and must be 
avoided 

The judicious mixing of various foods is a valuable means of over- 
coming constipation Buttermilk, ^or example, when taken by itself or 
as a sole article of diet, may be actually constipating, yet when taken 
in combination with other foods it may be decidedly laxative It will 
not do, however, to allow an entirely unrestricted mixing of various foods 
Experience has taught that ceitain lestrictions aie necessary, and that 
gastiitis and enteiitis can easily be produced by indiscriminate combina- 
tions Eor example, ice cream and sour fruits, beer and fruits, cucumber 
and iced water, soda water and fruit acids (especially ice cream soda with 
acids) are all irritating mixtures and may be followed by vomiting or 
diarrhea 

For a number of years I have prescribed with gratifying success a diet 
along the following lines On arising, one glass of cool water Breakfast Oat- 
meal, whole wheat or graham bread, bnttei, coffee with cream and sugai, raw or 
cooked fruit or marmalade Foienoon One glass of buttermilk Luncheon 
Fruit, at least two vegetables, coaise bread and buttei Afteinoon One ^lass 
of buttermilk Dinnei Fruit, at least two vegetables, coarse biead and butter, 
salad, suitable desseit Bedtime One glass of butteiniilk The noon and evening 
meals aie intei changeable A small portion of meat oi fish oi seafood may be 
taken at eitliei meal Saidmes, heiiing, maekeiel, and shad aie especially suit- 
able Cidei may often be substituted advantageously foi the butieimilk It is 
surprising to note the immediate effect of such a diet Many patients who for 
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yeaife have not had an unaided movement of the bowels begin at once to have 
dally evacuations The eoutmnation of this diet for weeks will usually have the 
effect of afcustoraing the bowels to regulai activity so that later the patients 
may adojit any diet without i elapsing into a constipated state Many persons 
aie entiiely willing to adheie to the diet indeflnitely Like all othei iheiapoutic 
lesouices the anti-coustipation diet must be “mixed with biains’’ and will lequiie 
many modifications to suit individual needs and conditions Some patients will 
not be able to take such a vaiied allotment of acid fiuits without suffeiing fiom 
dyspepsia and intestinal flatus It is lemaikable, howevei, that many peisons 
with marked hyperehlorhydria are able to adopt this diet without diseomfoit 
Should the acids cause heartburn or gastric iriitation an alkali can sometimes be 
taken with advantage one houi after the three principal meals A mixture 
of calcined magnesia and sodium bicarbonate is especially suitable, and can be 
withdiawn giadually as the patient becomes accustomed to the diet Delicate women 
cannot always manage to eat the varied assoitmeiit requned 

In th.ese subjects other methods, such as massage, exercises, and cold 
rubbings, must be used as adjuvants during the early weeks of treatment 
A few diet schemes suggested by otbei authors are appended E I 
Spriggs (34) recommends the following . Breakfast porridge and golden 
syrup, fat bacon, whole meal bread, butter, marmalade or honey, coffee 
with Cl earn Luncheon fish, potatoes, green vegetables, salad with plenty 
of oil, stewed apples or figs, water or lemonade, whole meal bread, but- 
ter, one orange Tea weak, freshly made China tea with cream, whole 
meal biead and butter, jam or honey, gingerbread Dinner or suppei ‘ 
tomato or other vegetable soup, meat, spinach, Erencli beans, asparagus, 
salad with oil, dry toast or biscuits, apple charlotte, stewed peais or prunes, 
water or lemonade, cheese, giapes, or other uncooked fruits 

Zweig (27) gives seveial excellent diets for spastic and atonic con- 
stipation They do not differ essentially from each other He advises 
the following diet to euie habitual constipation, and adds that in no 
other depaitmeiit of medicine are dietetic rules crowned with more uni- 
foim success Upon arising a glass of cold water containing a pinch 
of salt, or fiesh fruit (orange, apple, melon) Breakfast tea or coffee 
with milk, Giaham bread and butter, honey or marmalade Eorenoon* 
one glass of sour milk, buttermilk, or one-day-old kefir, rye bread with 
buitei, and a lieiiing oi Giaham bread with sardelle biitlei Noon no 
soup , radishes with buttei , a little meat oi fish, salad, pickles, and a 
variety of vegetables, stewed fruit with a tablespoonful of sugar of milk, 
dessert with fimt juices, cidei with a tablesrioonful of sugar of milk 
Afternoon tea or coffee with milk, Graham bread and butter, maimalade 
Supper meat or eggs, pickles, salad or vegetables, raw fruit or prescives, 
Graham bread and butter, soft cheese, cider 10 P M, . stewed prunes 
or a glass of one- day- old kefir 

Naturally, these diet schemes must be adapted to each individiiaFs 
tastes and digestive capacity Almost all lists follow the same general 
plan. If the lists are suitably modified the result will be successful in 
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tlie laige majority of cases Failure to cure by dietetic means alone in 
the puiely functional cases is due to a vaiiety of causes Chief among 
these is a general atonic state of the individual which prevents him or 
her from using so coarse or mixed a diet In these cases the patient must 
he gradually toned up by constitutional treatment, by local and general 
massage, and by exercise, and during this period recourse must be had to 
mild laxative drugs or mineral waters. 

For these patients Hale White has advised the following legime (25) 
A diet should be used which approximates as nearly as possible the ones 
advised above Daily exercise in the open air is necessary Every morn- 
ing a simple aperient should be used in a dose just sufficient to move the 
bowels JSTux vomica is a desirable addition Before arising the patient 
must have her abdominal muscles massaged thoroughly for 15 minutes, 
more or less, she may also tram her abdominal muscles by certain exer- 
cises which will be described later An abdominal supporting bandage 
IS often advantageous In two or three months the apeiient may be grad- 
ually reduced until it is no longer necessaiy, but the massage and exer- 
cises should not he omitted until spontaneous movements of the bowels 
are obtained If the feces accumulate in the pelvic colon or rectum simple 
enemata may be necessary, but one must guard against becoming addicted 
to their use A glycerin suppository is often preferable to the enema 
White says his successes are so uniform with the above method that he 
can scarcely recall a failuie — though in severe cases many months of per- 
severance are required to effect a permanent cure. 


Mechanotherapy 

Many volumes have been written on the treatment of constipation by 
various mechanical means, such as massage, electricity, gymnastics, hydro 
therajiy, and surgical procedures The general practitioner must learn 
to regard these numerous methods in a proper perspective In the general 
run of cases they are superfluous j in a laige number of cases they are 
helpful, though not essential, in a small piopoition of cases they play an 
indispensable role in the ti eatment, in not a few cases they are meddle- 
some and, therefoie, conti aindicated 

In debilitated, neurasthenic, housebound, or bedridden patients they 
have their appropriate held of usefulness They are largely empirical 
^^By no stretch of imagination,” says Dowse, “can mechanotheiapy be 
classed as an art or a science ” Mechanotherapy acts by dii ectly stim- 
ulating the muscles and nerves, by increasing the local cnculation, and, 
indirectly, by suggestion 

Massage. — Massage is the most useful of the mechanical means of 
overcoming constipation The movements embrace (1) effleurage, (2) 
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pehissage, (3) fnotion, (I) tapotement; ("5) vibration The best time 
for the nias&age is in the morning hefoie breakfast For the technical 
details the reader mii&t consult the special textbooks on the siibiect (see 
Vol I, Sec I, Ohaptei VT) The manipulations aie made tioin the cecum 
to the sigmoid hexiiie Especial attention must be given to the hepatic 
and splenic flexures, the left inguinal legion, and to paits above the navel 
(Dowse) ‘The piessnre movements,” says Dowse, “to be effective must 
he gliding, slow, purposive, and well maintained ” 

Einhorn advises against massage in eases of spastic constipation In 
the atonic vaiiety he consideis it useful According to him, it should be 
given eveiy othei morning for at least six weeks Other authors advise 
its use daily 

Theie is no doubt that tiealnient by massage, if persisted in for many 
months, is successful in many cases, but, as stated above, the massage 
should generallv be consideied merely an aiixiliaiy to the treatment by 
diet and exeicise Aiitomassago may usually he practiced by the patient 
with beneflt This may be performed v/ith the hands or by means of 
the well-known cannon ball covered with leathei or flannel, oi left iin- 
coveied The cannon ball was first suggested by Sahli , it should Aveigh 
between thiee and five pounds The patient kneads the muscles in the 
direction of the colon, devoting most pressure and time to the cecum and 
the region of the flexures 

Physical Exercises — Next to diet, physical exeicises play the most 
impoitant role in the treatment of functional constipation In fact, it 
may be stated that very active peisons are rarely constipated Outdoor 
sports, whenever practicable, should be given the preference Most authois 
extoll the virtue of much walking It is my experience that walking of 
and by itself raiely bungs about a cure More active exercise is neces- 
sary In young people baseball, tennis, rowing, swimming, and similar 
sports should he selected In middle-aged and older patients no exeicise 
excels golf in its beneficial effects 

Caution must he used against overexercismg to the point of exhaus- 
tion This IS laiely helpful and is often decidedly harmful The had 
effects on the bowels of excessive sweating have alieady been noted When 
outdoor spoits are not available, calisthenic exercise and gymnastic train- 
ing either in a legularly fitted-up gymnasium or at home aie most help- 
ful The paiallel hais, the jumping hoise, and the pulleys aie paiticu- 
laily appropriate But many men cannot attend a gymnasnim and many 
women aie too weak to employ Uie ordinary apparatus Eoi them many 
foims of cahsthemc exeicises have been aiianged Their great utility is 
unquestioned Aside from the general effect of all exeicise in stimulat- 
ing the general metaholisin, stimulating the appetite and the digestive 
capacity, these special movements tend to strengthen the abdominal 
muscles and greatly increase the neuromuscular vitality of the whole di- 
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gestive canal Gant (10) Has excellently grouped the most useful of these 
exercises as follows . 

(1) Stand erect with the legs together, and slowly bend the upper 
part of the body to the left as far as possible, and then to the right in the 
same manner 

(2) Assume the erect posture and rotate or turn the body upon the 

hip 

(3) Take the same position and, without bending the knees, slowly 
lean forward and downward until the tips of the fingers touch the floor in 
front of the toes 

(4) Lie flat upon a firm bed, table, or couch, with the’ legs held 
rigidly together, and raise the body until it is at or near a right angle to 
the limbs 

(5) Reverse the procedure by raising the stiffened limbs until they 
are at a right angle to the body 

(6) While still m the recumbent posture flex the knees and draw 
the thighs closely up against the abdomen 

(7) Kneel upon the floor and, with pelvis fixed, bend the body in 
succession foiward, backward, from side to side, and then rotate it as far 
as possible first in one direction and then in the othei 

(8) Standing erect, with hands ciossed behind or extending fully 
above the head, quickly change to the squatting posture 

(9) Lean slantingly forward and repeatedly diaw up the abdominal 
muscles, and then relax, taking deep respii ations, to exercise the dia- 
phragm and the abdominal muscles 

(10) Extend both arms at a light angle from the body, so as to form 
a straight hoiizontal line, and, with the arms held in this position, walk 
six 01 eight times on tiptoes from one end of the loom to the other 

The above movements should be repeated from five times for the be- 
ginner to ten times for persons accustomed to the exercise, and are more 
effective when practiced systematically, the one aftei the other, and for 
a period of time varying from fifteen minutes to one-half hour 

In the beginning once daily is suiBSiCient, but later on they may be car- 
ried out twice daily, and, as a rule, if persisted in, they become a habit, 
and the exercise is looked forward to with pleasuie 


Electricity and Vibratory Massage 

Of all the physical means used in the treatment of constipation elec- 
tricity IS the least reliable In the hands of any but the most expert elec- 
trotheiapeutists it is almost sure to fail Even in then hands it must be 
looked upon merely as an auxiliary measure in connection with treatment 
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by diet and exercise It ib true that persistent tieatinent by electiieity 
may succeed in bringing about noimal evacuations m time, and even that 
remarkable success is achieved in a shoit tune in exceptional cases, but 
these results in no way militate against the general conclusion that elec- 
tricity IS not to be considered a routine measure in the treatment of con- 
stipation It IS unfortunate that authors continue to reproduce at greet 
length the various methods of treatment by electricity and to describe in 
detail the nistiumeiitaiium which is necessary Personal experience over 
a period of many years has convinced me of the comparative inutility of 
electricity, except by way of suggestion Gant (10), who devotes fifteen 
pages to the electiical treatment of constipation, says that when employed 
alone it will fail to give permanent relief in a large percentage of cases 
Mussel and Pieisol state that electricity is the least useful of all the physi- 
cal methods Mummery says that the small galvanic and farad ic bat- 
teries employed in the treatment of constipation are quite valueless, but 
he recommends the three-phase sinusoidal current, the continuous current 
with quick revoisals, and the high frequency curient, if pioperly applied 
The small roller clectiode, which is commonly used with either the faiadic 
01 galvanic cuiient, acts in the same manner as simple massage or the 
cannon ball The reader is referred to the numerous treatises on electro- 
therapeuties for a description of the great variety of methods recommended 
by different authors 

Vibratory massage acts partly by suggestion, partly like simple mas- 
sage The instrumentarium is cumbersome and costly, the technique ex- 
acting, and the treatment, to he successful, must he combined with othei 
methods When indisciimmately employed much harm may be done 

Hydi oiherapy 

Hydrotherapy is to he considered merely an indirect method of treat- 
ing constipation It acts by its stimulating eifects upon the nerves and 
muscles of the abdomen and the general system Gold plunges, cold rub- 
bings, spinal douches, and other methods of application all have their 
appropriate indications Enemata are usefnl for their immediate pur- 
pose of emptying the colon and lectiim They have no cuiative influence 
Many iiatients lesort to enemata daily for many months or years with 
entire satisfaction As a rule, however, external conditions intervene to 
make this method inconvenient or impossible, or the enemata gradually 
lose then effect Large colonic flushings should never be used foi more 
than a few weeks, or at most months, at a time, as they tend to cause dis- 
tention and lelaxation of the how^el Too hot watei has the same effect 
Eoi ordinal;^ use one qiiait of warm w^ater or warm soapsuds is sufii- 
cieiit For sjiecial enemata to meet particular conditions the reader is re- 
ferred to the appropriate chapters 
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Spastic Constipation — ^Enterospasm 


Spastic constipation may be acute or cbionic In the acute form pa- 
tients suffer from inoie or less seveie abdominal pain, there is the desire 
without the ability to evacuate the bowels The use of cathartics aggra- 
vates the symptoms, giving rise to severe cramps If purgatives are 
pushed leflex vomiting may result, and the case may simulate one of in- 
testinal obstiuction The abdomen is usually flat, there is no sign of 
colonic distention These symptoms may persist for several days The 
treatment must be directed toward relieving the spasm of the colon Bed 
rest IS a necessity All purgative medicines are absolutely contraindi- 
cated Hot applications in the form of Priessnitz compresses or the 
hot water bag are exceedingly useful The colon should be flushed with 
large quantities of warm water or salt solution Belladonna is by far 
the most useful drug Pive or ten drops of the tincture may be given in 
hot water eveiy three hours The following prescription is appropriate 




Tr belladonna 
Spt menth pip 
iSpt chloioformi 
Tr valerian qs ad 


5 0-10 0 
|.aa 10 0 
60 0 


mm Ixxv-ol 
min cl 
§11 


M Sig — One teaspoonful in hot water every three hours 


Atropin in doses of gr 1/100 or 1/150 (0 0006 to 0 0004 gm ) may 
be given by moiitli or hypodermically two or three times a day Small 
doses of moiphin or tincture of opium are valuable 

The chronic form is not always to be recognized with certainty The 
stools are either thin, flat, compressed, ribhon-like, or broken up into small 
nodular masses When the bowels have moved the patient has the sensa- 
tion that the evacuation has been incomplete The ordinary purgatives 
are not effective m producing coxnous stools The patient often has ir- 
regular pains along the course of the colon The colon either in its en- 
tirety or in various segments can he palpated as a hard, cord-like mass 
In very thin patients scybalous masses letained in poitions of the colon 
can he felt The patients belong to the atonic or neurasthenic type 

The treatment of this chionic type differs from that of the atonic 
form in various ways All active mechanical treatment by massage, elec- 
tricity, vihratoiy massage is here contraindicated Physical rest and 
hot compresses are useful Colonic flushings are indicated for a time 
The oil enemas described in the treatment of mucous colitis are especially 
valuable The diet need not differ essentially from that appropriate for 
the atonic foim General hygienic treatment, fresh air, sufficient relaxa- 
tion are necessary for a permanent cure 
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The Use oe Deugb and Vakioub Special Additions to tue Diet 

Drugs are of mvaliiable assistance m the treatment of many cases of 
chronic constipation Many patients aie not suitable siibiects for treat- 
ment by diet oi mechanical means Persons of advanced yeais can often 
be made entnely comfortable by the regular use of aperient drugs The 
presence of othei diseases (cardiac lesions, emjihysema, arterioscleiosis, et 
al ) may often contraindicate dietetic experiments to relieve constipation 
People when tiaveling often have to lesoit systematically to drugs to leg- 
ulate the bowels Finally, many patients not living in their own homes 
may find it impossible or inconvenient to adopt a suitable dietetic or 
hygienic legime All of these patients may be encouraged to obtain 
daily evacuations by medicinal means Theie is a very widespread preju- 
dice against the daily use of laxatives This piejudice is well founded, 
but when elected into a pimciple is entnely without justification Self- 
drugging, as pointed out above, leads almost inevitably to ceitam abuses, 
but the systematic use of drugs under intelligent guidance is objection- 
able in theoiy only Persons object to ‘^becoming enslaved to the use of 
drugs,” but it is haid to choose between the libeial use of certain fruits 
on the one hand and the emplo;>ment of the active piineii)lc of certain 
flints on the other While it is not ordinarily judicious to advise any 
young poison to adopt the steady use of drugs for the relief of constipa- 
tion, this advice in preference to any other may often be given to adults 
I know of several patients who have used the same apeiient pill unin- 
teiriiptedly for fifteen to twenty yeais with entire satisfaction Many 
patients who adopt a dietetic regime for constipation may have to use 
aperients duimg the first few weeks until the exercises, the massage, and 
the diet become eftective The medicines may then be gradually with- 
diawn For these and other reasons an intimate knowledge of the action 
of the usual laxative lemedies is of the utmost importance The dings 
which have especially demonstrated their usefulness over a peiiod of many 
yeais are senna, aloes, ihiibarb, and caseara sagrada Other popiilai lein- 
edies are podojdivlhn, pheiiolphthalem, and magnesia Senna is veiy 
widely employed, and forms the basis of most of the teas in popular use 
It has a decided leiidency to gripe When it does not giipe its continued 
use often produces a tendei condition of and a sense of soreness m the 
bowels Many ])atients get good results by chewing from 10 to 2o seiiiia 
leaves befoie retiring, oi the like number of dried leaves can be crumbled 
uji in prune juice or other cooked fiiiit The compound licoricc powder 
IS a preparation of senna which causes pain in some patients, but which 
acts favorably in othei s It is especially suitable in old people, who often 
take it night alter night for months or yeais Compressed tablets con- 
taining 20 grains (13 gm ) of the compound licorice powder are useful 
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Many of the widely adveitiseci laxatives for children owe then potency to 
senna 

Aloes and aloin are widely employed Aloin in doses of gr y 2 to 
1/6 (0 03 to 0 01 gm ) is used in countless combinations in the leady-made 
pills on the market The ordinary combination with belladonna and 
strychnin, though extensively used, does not seem a rational one, nor is 
it especially useful The extract of aloes should be given in doses of 
gi 1 to iv (0 06 to 0 24 gm ), and may advantageously be mixed with ex- 
tract of hyoscyamus, gi ss (0 03 gin ) The objection often raised against 
aloes and aloin, that they irritate the lower rectum, is not a valid one when 
they are given in moderate doses Ehubarb has ceitain advantages and 
ceitain disadvantages In large doses it often iiritatcs the bowel if used 
foi any length of time In small doses il soon loses its effects The pow- 
deied root may he given in doses of 4 to G grams (0 24 to 0 4 gm ) aftei 
each meal, preferably mixed with sodium bicaihoiiate A foimula es- 
pecially useful in constipation associated with gastric atony is 
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Sodse bicarhonatiB 

30 0 
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Eleosacchari anisi 

10 0 

(oiiss) 


M ft pulv no XXX 

Sig — One powder after meals tw,o to three times daily 


The pil rhei composita may he given nightly in doses of gr ii-iv 
(0 12-0 24 gm ) 01 in sinallei doses, combined with othei laxatives 
An excellent dinner pill is the following 


Podophyllin 

0 12 

(g^ 

11 

) 

Ext 

colocynth co 

1 2 

(gr 

XVlll) 

Pil 

rhei eo 

0 8 
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) 
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hyoscyami 

04 
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M ft pil no xii. 

Sig — One immediately after dinner every evening. 


This, like many other foimnlie containing podophyllin, acts better 
when taken immediately after the evening meal than at bedtime 

Cascara sagrada enjoys a wide poimlarity Avitli the profession and the 
laity It pioduces stools of normal consistency, usually without pain, 
it does not easily lose its effects, and it has no contiaindications The 
dose may be gradually lessened without loas of effect, and in some eases 
it has been entirely withdrawn by slow degrees and the jiatient thus ren- 
dered independent of drugs Success by this method is exceptional rather 
17 G 
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than the rule The hitter fluid extiact is active in doses of 10 to 60 
drops, the aromatic elixirs and fluid extracts lecpiiie two to four times 
this dose I have found the solid extract lu doses of two to ten grains 
(0 12 to 0 G gm ) quite unreliable Podophyllin is an undoubted cholagog 
of merit The best dose is fiom 1/6 to l/l giain (0 01 to 0 015 gm ) , 
largei doses should oidmaiily be avoided, smallei doses are often inef- 
fectual It IS best mixed with other remedies, as in the formula given 
above 

Phenolphthalem, though only recently introduced, has been exten- 
sively used It is more valuable in children than in adults It is apt 
to produce soft stools, and, in my experience, is not suitable for prolonged 
use It has few or no advantages over other better established drugs 
Magnesia is very valuable m cases of gastiic hyperacidity In fact, many 
eases of constipation are intimately associated with, if not dependent 
on, hyperchlorhvdria, and may be cuied by the treatment foi that con- 
dition Both olive oil and magnesia are especially useful under these 
circumstances The chief ob]ection to magnesia is that it tends to pro- 
duce soapy stools with intestinal gurgling Physostigiiiin is a powerful 
stimulant of intestinal peristalsis It should be employed with extieme 
caution, as it is apt to produce enlerospasm and congestion of the bowel 
Eserin salicylate may be given hypodermically in doses of gr 1/60 to 
1/30 (0 001 to 0 002 gm ) to stimulate peristalsis, but its effects must be 
closely watched The value of the recently introduced hormonal has not 
yet been definitely determined 

Sulphur IS a laxative of value It is usually combined with cream 
of tartar It is easily taken stiired m a little co^ld milk, which disguises 
the sulphur taste It is recommended by Ililton for patients afflicted with 
liemoii holds One oi moie teaspooiifuls may be taken at bedlime It 
often produces grijung when continued for any length of time 

The salines are useful for their temporary effects, but they are much 
abused by constipated ]3atients When taken in large doses they are usu- 
ally followed by constipation The best plan is to take small doses about 
one-half hour before breakfast, although some patients get better results 
by taking them at bedtime. Magnesium and sodium sulphate, sodium 
phosphate, potassium and sodium tartrate, and various combinations are 
ordinarily employed Some patients can continue these remedies daily 
foi ;>ears without increasing the dosage, but this is certainly exceptional 
Usually the small doses lose their effect or cause gaseous distention of 
the bowel and much discomfoit While invaluable for specific indica- 
tions, they cannot be considered in any sense curative The same may 
be said of the ordinal y mineral waters in common use Eiibinat, Cara- 
baha, Hunvadi Janos, Apenta, Congiess, Fiiedrichshall, Carlsbad, Pluto, 
and many others are m enormous demand by the laity , they relieve tem- 
porary conditions, aie rarely, if ever, curative, and m the long run usu- 
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ally have to he abandoned hecanse they produce unpleasant or pathological 
conditions 

Many unusual plans have been devised for stimulating intestinal 
peristalsis Beechwood sawdust, pebbles, sand, flaxseed, mustard seed, 
and similar indigestible substances are taken in teaspoonful doses, and 
often piodnce the desired evacuations by stimulating oi irritating the in- 
testinal mucosa Bran is a popular lemedy and is taken by itself or 
mixed with cereals or made into biscuits Sterilized bran is now read- 
ily obtainable in sealed packages As much as several tablespoonsful of 
the bran mixed with water may be taken at bedtime or with the breakfast 
foods Biscuits made up laigely of bran to which have been added the 
watery extracts of senna or cascara are adveitised under various trade 
names They are all useful in mild cases Oily substances are useful 
when taken by the mouth or administered by the rectum Systematic 
injections of olive oil, linseed oil, or sesame oil, as described under mucous 
colitis (q v), are often successful in overcoming constipation, especially 
of the spastic variety A simple way is to inject two to four ounces (60 0 
to 120 0 c c ) of olive oil every night with a hard rubbei springe into the 
lower bowel and to retain it over night This is a simple method which 
IS sometimes effective, though often useless. 

Lipowski (14) has devised a method of injecting melted paraffin into 
the bowel at bedtime, which has the advantage that it does not soil the 
bed and that it usually produces a morning evacuation ISTaturally, the 
use of rectal suppositories (glycerin, soap, cocoa butter, gluten, etc ) can- 
not be extended over a long period, as they soon lose then effect When 
given by the mouth the mineial oils are more effective than the vegetable 
oils because they are less digestible They act by lubricating the bowel, 
by adding bulk to the indigestible residue, and sometimes their decomposi- 
tion products stimulate peristalsis Olive oil must ordinarily be taken 
in large quantities , to overcome constipation one or more tablespoonsful 
after each meal is a moderate dose Often half a tumblerful at bedtime 
or on the fasting morning stomach is effective, though a large proportion 
of patients cannot tolerate large doses, especially during the warm months 
Sometimes the dose can be gradually reduced without losing its effect, 
though this IS by no means the rule Hale White thinks that nearly all 
patients can be trained to take one ounce of olive oil every foui hours by 
beginning with small doses and gradually increasing them He thinks 
this lemedy especially valuable in the constipation associated with gastric 
or duodenal ulcers 

Corresponding doses of the mineral oils are more apt to produce evac- 
uations Liquid albolene or similar preparations can be taken in large 
doses at bedtime with gratifying results in many cases One-half a tum- 
blerful can often be swallowed without nausea or eructations 

Agar-agar has become a popular remedy during the past few years 



236 DISEASES OE THE IHTESTIKES 

In tins country its effects have been carefully studied by Louis Gompertz 
lie describes it and tlie method of its use as follows “Agar-agar is a 
simple caibohydrate taken fiom seaweed It has the property of absorb- 
ing water readily and of letaniing it It lesists the action of the intes- 
tinal bacteria and enzymes When eaten it passes piactically unaltered 
to the intestines, wdieie it adds to the bulk of the feces It pi events the 
formation of scybalous masses Agai-agai comes in long strips, wdiich 
a-^e giound into small pieces, resembling the consistency of a coarse gran- 
ular ceieal It is to be taken moining and evening, the aveiage initial 
dose being 15 grams (one-half ounce) It is eaten with milk oi cream 
with the addition of salt or sugar The dose may he iiici eased or dimin- 
ished, as the occasion leqnires ” In a few eases diarihea is piodiiced 
Gompeitz does not class agar-agar as a ciue, hut states that it is a helpful 
and harmless lemedy which may be continued indefinitely In Germany 
agar-agai has been strongly recommended by Piofessor Schmidt of Halle 
Mixed with an aqueous solution of cascara sagrada, it has been placed on 
the maiket uncLr the name of Eegiilm, and it has been extensively adver- 
tised to the laity 

CONSTIPATION DUE TO OBSTRUCTION 

It IS obvious that tlie plans of treatment outlined above will not re- 
sult ill a peimanent cure if some mechanical cause obstructs the passage 
of the feces somewhere between the ilemn and the anus The most com- 
mon site of obstruction is the lowest portion of the rectum Internal 
liemorrliouls, rectal ulcers, or fissures may cause obstruction by spastic 
conti action of the sphincters, or, in time, by actual liypeitio])hy of these 
muscles Eecal impaction is a not nifieqnent cause of obstiuction higher 
in the bowel The role of splanclmoptosis, colonic adliesioiis, liypei trophy 
oi the lectal valves, etc, is still a matter of discussion, and the pioblem 
awaits fiual solution in the fntiiie 

There is a tendency at piesenl to exaggeiate the impoitance of the 
mechanical factors iii the production of constipation The publication 
of books on constipation by suigcons is a suggestive sign oi the times 
Misled by the bulk of suigical liteiature, the general piactilioner is \ery 
apt to lose a proper sense of piopoition It cannot be stated too stroiigH 
or lepeated too often that the \ast majority of cases of clironic constipa- 
tion aie purely functional in cbaiacter, and can be enied by the dietetic 
and other simple methods alieady described The ease requiring surgical 
interference is the exceptional case 

It IS a question if colonic adhesions can ever produce constipation 
without causing other symptoms, such as pain, diagging, signs of partial 
obstruction, etc Putting the matter another Avay, we may say that con- 
stipation pei se without the above symptoms is rarely, if ever, due to 
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colonic adhesions Operations upon the large howel for obstinate con- 
stipation without the signs and symptoms of partial obstruction are, there- 
fore, rarely, if ever, justified Hale White expresses himself very posi- 
tively on this point He thinks that the importance of adhesions has been 
greatly exaggeiated, adhesions aie so common that almost eveiy one ought 
to be constipated , even when dense adhesions exist, as in chi onic jiei i- 
tonitis, there is often veiy little constipation He says that he has never 
seen a patient whom he should have wished to send to a suigeon for oper- 
ation, because by diet, exercise, drugs, and massage ^^all cases can either 
be cured oi, at any rate, made so much better that no surgical inteifeience 
is necessary ” Many suigeons take advanced ground on the other side 
of the issue, and advise operative interference in many cases of pure con- 
stipation which lesist medical treatment Mummery thinks even that 
certain cases of atonic constipation may call foi an operation 

Three methods have been employed, viz appendicostomy, ileosig- 
moidostomj^, and resection of the entire colon W Arbuthnot Lane says 
that, “if pain is not a feature, the division of the ileum within 4 oi 5 
inches of its teimination and the establishment of a lateral anastomosis 
between the distal portion of this bowel and the sigmoid or rectum is suffi- 
cient If there is much pain, it is better to take away the large bowel 
as well ” 

Lane reported 28 cases of excision of the colon for constipation, with 
a mortality of 33 per cent Mummeiy doubts that this operation is jus- 
tifiable, and prefers appendicostomy, which is a safe operation without 
risk It is difficult to see what advantages appendicostomy has over ordi- 
nary colonic iriigations in eases of constipation without obstruction 

Section of Houston’s valves or valvotomy, as originated by Martin, has 
been lecommended in cases in which the evacuation ol the lecal mass 
seems delayed or prevented by hypei trophy of the rectal valves The oc- 
currence of secondary hemorrhage or peritonitis has induced pioctologists 
to devise clips or clamps for the severing of these valves by piessuro 
necrosis Pennington, Gant, and others have invented clips which are 
easily applied Valvotomy is rarely followed by permanent results, and 
it is questionable if it is frequently called for After the operation the 
patient must be treated by diet, massage, etc , in oi der to attain a lasting 
cure. 


INTESTINAL OBSTEUOTION 

Acute Intestinal Obstruction 


Intestinal obstruction may be paralytic in character or may depend 
on a mechanical obstruction to the onward passage of the intestinal con- 
tents, The paralytic form may be reflex, toxic, or essential, in the latter 
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case being the result of shock or trauma dm mg an abdominal operation 
Toxic ileus IS often a terminal symptom in acute iiifeclious diseases, and 
IS indicative of an appioaehmg fatal issue, tlieie is no successful treat- 
ment Keflex ileus is usually tcmpoiaiy in natiuc and follows acute in- 
juries to pelvic ()i abdominal organs Fatal} tic ileus is always a giave 
condition It comes on suddenly after the peifoiinance of lapaiotomy, 
and cannot always be distinguished fioiii the beginning of peiitomtis Its 
nature can be suspected from the absolute cessation of peristalsis, the 
absence of sepsis, and its sudden onset diiiing an apparently favorable 
post-opeiative comse It should he treated by gastric lavage, lepeated as 
frequently as necessary, hot applications to the abdomen, and stimulat- 
ing purgative enemata The patient must be stimulated hypodeimatically, 
the sodio-benzoate of caff cm in doses of 2% giains (0 16 gm ) eveiy 3 
hours being especially suitable Atropm sulphate, in doses of gr 1/30- 
1/60 (0 002-0 001 gra ), is often helpful Of late eseiin salicylate in 
like doses has come into much favoi [Adrenalin, because of its effects 
upon the splanchnic circulation, may also be tiied I have had good le- 
sults follow its adminisliation in two cases — Editoi ] 

In cases which go fiom bad to woise a second opening of the abdomen 
and the peifoimance of entei ostomy may save life After the eiitei ostomy 
the eseim salicylate may be injected with a fine syringe diiectly into the 
wall of the small intestine, and this procedure is sometimes followed by 
copious purging 

Mechanical obstruction may be caused by blocking of the lumen of 
the bowel from within (fecal masses, gallstones, foreign bodies), or may 
be due to constricting bands, volvulus, intussusception, adhesions, slits, etc 
The most favorable foim is that due to obstruction from within, and by 
far the most frequent cause m this class is fecal impaction The most 
common sites of the impaction are the cecum and the lowei end of the 
lectum, though the flexuies of the colon are sometimes the place of ob- 
struction In the majority of cases fecal impaction can usually be lecog- 
nized as such When the lower rectum is involved the patient usually 
has gi’eat local discomfort , he has the desire without the ability to empty 
the bowel, there is tenesmus and sometimes severe pain The constitu- 
tional symptoms are mild or may be wanting A fingei introduced into 
the rectum will meet large putty-like masses which completely block the 
bowel, only larely aie the fecal masses dense and haid Sometimes the 
finger can succeed m bieaking dowm the mass into smaller bits When 
this IS not possible injections should be used to soften the fecal mateiial 
Six or eight ounces (180-240 c c ) of olive oil, two ounces (60 e e ) each 
of glycerin and oil, or mixtures of olive oil, glyceiin, and turpentine may 
be used The ordinaiy piiigative enema, composed of watei, one pint 
(500 0 c c.) , Epsom salts and glycerin, of each 2 ounces (60 0 c c ) , 
turpentine, % ounce (15 0 e c.), is veiy useful It is advantageous to 
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use hot soapsuds instead of water m the above formula Another suitable 
combination is glyceim, 1 ounce (30 0 c c ) , castor oil, 1 ounce (SO 0 
c c), sodium hicaibonate, 1 diam (4 0 gm ) , watei, 8 ounces (350 0 
c c ) These in]ection& may be repeated eveiy few boms until the fecal 
masses are softened and expelled Sometimes it is necessary to intro- 
duce a lectal speculum and break down the hard feces with blunt instru- 
ments and scoop them out with a spoon or dull cuiette 

When the fecal impaction is in the cecum or at the dexures, the na- 
ture of the obstruction can neaily always he determined A soft, boggy 
mass can be palpated at the site of impaction, when this is the cecum 
the tiimoi IS sausage-shaped and quite characteristic, it can be indented 
by pressure, is more or less movable, and is not painful to manipulation 
Very hard masses at the flexuies are occasionally mistaken for tumors, 
though the history vnll usually be of assistance in tho diagnosis 

Copious injections of cottonseed or olive oil in the knee-chest position 
followed by large colonic flushings are indicated The patient may take 
inwardly large doses of olive oil, 2 to 4 ounces (60 0 to 120 0 c c ), or one 
to two ounces (30 0 to 60 0 c c ) of castor oil, twice daily Little or no 
food should be taken until good evacuations aie obtained Under this 
treatment the impacted feces are softened and begin coming away on the 
first or second day This is sometimes accomxianied by seveie pain and 
rarely by some shock. The treatment may have to be continued for a 
week or moie, until the colon is completely emptied, after-tieatment may 
be necessary for several weeks The dislodgment of the hardened feces 
may sometimes be hastened by abdominal massage or manipulations, but 
caution must be used not to damage the bowel In very exceptional cases 
it IS impossible to overcome the obstruction by medical moans, and sur- 
gical inteivention becomes necessary 

Acute Obstruction Due to Strangulation. — This requires for its suc- 
cessful treatment a clear conception of the underlying pathology, a high 
degree of clinical skill in estimating symptoms, and uncompromising, ag- 
gressive surgical interference when it is called for Unfortunately, these 
cases do not always come under observation with the diagnosis ready-made 
A busy practitioner, unless eternally vigilant, is apt to overlook the nature 
of the condition in its early stages Severe abdominal pain in any pa- 
tient should always receive the most careful attention on the part of the 
attending physician Intense pain associated with constipation and vom- 
iting usually indicates a serious condition The inability of the patient 
to evacuate the bowels, even with the aid of enemata, the partial or com- 
plete letention of the water, the %mpossib'ihtij of passing flatus, and a cer- 
tain degree of collapse are the most striking symptoms Meteorisni is 
not always present, visible peristalsis is almost invariably absent, physi- 
cal signs may be entirely wanting, while the disease insidiously advances 
The diagnosis should always be made before the vomiting becomes feculent 
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and before the collapse is lile-tlireateninj> The physician should never 
neglect a caieful search foi henna in every suspicious case 

The fiist need of the patient is relief fiom severe pain Morphin 
should be given hypodermic.dly in doses of gi 1/4-1/G (0 015-0 01 gm ) , 
these doses larely Ksiiffice to give entire lelief, and they must bo repeated 
once oi oftener The dangei of inducing dangeious narcosis must not 
be overlooked One one bundled and filiieth grain aiiopin (0 0004 gm ) 
should be giien along ivith each dose of inoiphin Caie must also be 
taken not to mask the symptoms by overdoses of narcotics, as a coiiect 
estimation of the svmploms is essential in indicating the need of surgical 
inteiventioii Some authors advise the adniinistiation of tmcluie of 
opium by mouth, but the Inpodeimic use of morphin seems piefeiable 
fiom every point of view Morphin reduces shock, quiets pciistalsis, stops 
or lessens the nausea and vomiting, and sliengihens the circulation By 
inhibiting the OAcrviolcnt ])ciistalsis above the site of obstruction it often 
presents a bad eondition from bccoiiiiiig worse, and may aid the spontane- 
ous iecovei\ fiom the sti angulat ion The compaiative well-hcnig induced 
ill the patient by moipliin must, under no ciieiimstances, he allowed to de- 
ceive the attending physician He must be guided by more objective con- 
ditions, especially the passage of flatus and fecal matter ]\[oiphiii should 
not ordinal ily he given after the flist 18 to 24 horns By this time the 
natiiie of the case will he quite plain Either the pain and vomiting will 
have subsided, the geneial condition of the patient will be good, gas or 
fecal matter will have passed from the bowel — under which condition fur- 
ther medical treatment will be permissible, or the patient will still be 
suffering oi anxious, flatus will not have passed, the pulse will he accel- 
erated, the shock si ill present — imdci which conditions surgical nilerven- 
tion is called foi In evc'iy case of snspected ohstiuction I he physician 
should have eaily and continuous surgical counsel, so that Iho right time 
for an o^iei ation should not he missed 

Among all the rules foi the correct treatment of acute ohstrnctions 
one stands out pieeminent All caihathes must he ahsolutelii foihiddeu 
Moie haiin is done by neglect of this rule than m any other way Oathai- 
tics stimulate an over stimulated bowel above the site of obstruction, they 
increase the pain, tho\ heighten shock, they aggiavato the vomiting, and 
usually mcicase the degice of strangulation The patient’s chances foi 
leeoveiy deciease as the use of cathartics is pushed All efforts to move 
the bowels should he from below The simple enema slionld first he used, 
the so-called purgative encmata described above slioiild tlien be tried at 
mteivals of three oi foiii liouis If the water is not returned, care must 
be exercised not to ovei distend the colon by repeated injections Treat- 
ment b,y massage oi electricity is mentioned only to be condemned 

Atiopin sill pirate lias been successfully employed in many cases of 
obstruction Large doses are employed If patients are under tbe in- 



IISTTESTINAL OBSTRUCTION 


241 


fluence oi moiphiii, gi 1/12-1/20 (0 005-0 003 gm ) may be given liypo- 
dermically twice in 24 boms, m non-narcotized patients the dose should 
not he larger than gi 1/30 (0 002 gm ) Lately eserin salicylate has 
been used hypodermically in doses of gi 1/20-1/50 (0 003-0 0012 gm ) 
Eserm is a poweitiil stimulant of intestinal peristalsis, and, m my opin- 
ion, IS contraindicated in all cases of mechanical obstiuetion 

Gastiic lavage is of great value in all cases in which peisistent vom- 
iting occurs, 01 111 which the vomiting assumes an offensive or feculent 
charactei It should be lepeaied eveiy few horns Hot applications over 
the abdomen, especially hot moist cloths (Briessnitz compresses), aie often 
useful in allaying tension and pain 

The question is often asked how long it is justifiable to w^ait before 
resorting to siiigeiy Put in this bald way, the question cannot be an- 
swered Ordinarily it is not safe to wait as long as 48 houis If the 
initial symptoms do not subside nndei the judicious use of morphin, it 
IS often advisable to opeiate within 12 houis after the onset Were an 
immediate diagnosis always possible, an immediate opeiation would usu- 
ally be in order It is the uncertainty regaidmg the giavity of the case 
duiing the fiist day which causes delay It is better to make this delay 
too shoit lathei than too long Many moie lives aie lost by waiting to 
be sure than by too aggressive an attack The ability to estimate the symp- 
toms accurately is often the determining factor As Zweig says, so long 
as the general condition of the patient is good, the heart action stiong, 
the pulse slow and of good tension, we may quietly proceed with non- 
surgical measures But we must not be deceived by a meiely apparent 
euphoiia induced by opium, gastric lavage, or atropin The nature of 
the obstruction is also of the gieatest impoitance m considering an opera- 
tion Obstruction by a gallstone or by fecal masses does not require so 
eaily an opeiation as when volvulus or sti angulation exists 

Intussusception and Volvulus. — These are more easily recognized than 
other forms of obstruction Volvulus a-ffecting the sigmoid often begins 
after a period of constipation, the pain is usually only moderate, tenes- 
mus is fiequent Vomiting may be absent, though there is usually nausea 
and often hiccough The constipation is absolute, neither fecal mattei 
nor gas escaping even after enemata Localized distention of the bowel 
in the left lower quadiant of the abdomen is veiy characteristic Intus- 
susception occui s usually under the age of ten , in addition to the violent 
tenesmus tlieie is fiequeiitly a palpalile tumor m the light iliac region 
which can be felt either thiough the abdominal wall or by the linger in- 
troduced into the rectum The modern tendency is to resort to suigicai 
interference with as little delay as possible in both volvulus and intus- 
susception Opium 01 morphin may be administered at the outset in 
moderate doses, large enemata of warm water may be given, it is even 
peimissible to blow air into the large bowel with a double bulb attached 
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to a lectal tube or catbetei in a child, but the physician must bear in 
mind that valuable time should not be lost, nor should the patient be al- 
lowed to become exhausted befoie recourse is had to operative interven- 
tion. An intussusception which does not yield to medical tieatment within 
a few houis is moie safely treated surgically than by fuither bloodless 
methods 

Volvulus IS 2’*^'ecminently a surgical condition fiom the stait To 
delay operation is to inciease the iisk; the continuance of medical tieat- 
inent is justified only by doubt as to the diagnosis A presumptive diag- 
nosis IS giound enough for operative interference. 


Chronic Intestinal Obstruction 

Chionic intestinal obstruction is due to many causes Adhesions and 
kinking of the colon or of the lowei ileum are common, and are a fre- 
quent cause of obstructive symptoms of a chronic and vaiiable nature 
The vaiious lines of treatment desciibed in the chapter on constipation 
aie often eftective in reducing the symptoms to a minimum, and in coiiise 
of time they may disappear altogether Obstinate symptoms due to firm 
adhesions and permanent angulations can only be relieved by surgical 
measures 

The most frequent cause of chronic obstiuction in the colon is can- 
cer In inoperable cases much can be done to alleviate the symptoms 
The food should be selected with a view to leaving but little residue. 
Albuminous food is, therefore, to be preferred Meats and eggs should 
be eaten freely Broths, puree of vegetables, gelatins, jellies, and ice 
cream are all suitable 

The bowel should be emptied daily by simple enemas When these 
fail any laxative which will produce a soft, easy motion is indicated 
Kegular doses of castor oil are well adapted for this purpose, one or 
more teaspoonsful may be taken every nioinmg Olive oil may be sub- 
stituted, but is not so efficient Prepaiations of senna and aloes are veiy 
useful All drastic purgatives and all large doses must be avoided As 
the tumoi grows patients will be better off if their diet is materially re- 
duced They live comfoitably on strained gruel soups, with a little bread, 
and gelatins This i eduction in the quantity of food will obviate for a 
long time the need of narcotics When these become necessary, codein is 
to bo preferied to opium, morphin in solution is bettci than opium be- 
cause less constipating, and morphin by mouth is far prefeiable to its 
hypodermic use, which is to be avoided in every case, if possible The 
addiction to the hypodermic use of moiplim brings with it a tram of suffer- 
ing which IS added to that of the malignant growth Patients who take 
morphin by the mouth live longer and suffer less than those who use it 
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hypodeimically The value of palliative operations must in all cases be 
left to the judgment of the consulting surgeon. 

VISCEROPTOSIS 

Our knowledge concerning visceiopto&is is in a constant state of flux 
Many ot the conclusions which seemed final a decade ago have been sub- 
jeci to critical revision since the advent of the X-ray and of collective 
abdominal suigeiy It is generally conceded that cases of gastroenteio- 
ptosis fall into two groups the one acquired, the other congenitally pre- 
determined 

Glenard originally laid gieat stress on the etiological importance of 
the normal kinks of the intestines The usual kinks make stagnation of 
the intestinal contents a frequent occurience As a result, the overloaded 
portion of the bowel drags on its peritoneal attachments, these in time 
yield and allow a descent of that portion of the bowel The hepatic flex- 
ure of the colon is usually the first to prolapse, this in turn drags down 
the pylorus and indiiectly the liver and the light kidney A condition 
ultimately ensues chaiacterized anatomically by a descent of all the viscera 
just named, and clinically by symptoms of atonic dyspepsia and constijia- 
tion, leading gradually to menstrual troubles, debility, emaciation, and 
insomnia, and finally to pronounced neurasthenia Glenard has grad- 
ually relinquished his earlier conceptions and now believes that splanch- 
noptosis IS the expression of a constitutional diathesis, the so-called ^^dia- 
these hepatique ’’ This view has not been generally accepted Clinicians 
who studied this condition between 1885 and 1895 discovered that pro- 
lapse of the abdominal viscera (stomach, right kidney, colon) is very 
rare before the age of 12 to 14, that it is far more common in the female 
sex, and that its incidence lapidly inci eases after the age of puberty 

Compression of the waist by the corset and skirt bands was generally 
recognized as the leading causal factor Stiller in 1895 expressed the 
original view that enteioptosis is based upon a congenital predisposition 
which has definite anatomical stigmata 

His observations, which have been very generally accepted as ex- 
plaining at least a large proportion of the cases of splanchnoptosis, are 
briefly these 

Enteroptosis occurs chiefly in persons of nervous type, who have a 
delicate muscular system, a long thorax, small bones, and a slight pan- 
niculus adiposus Most people of this build have a mobile tenth rib, a 
narrow or flat chest, and by then congenitally vulnerable nervous system 
are predisposed to symptoms of nervous dyspepsia and neurasthenia 
Eiiitheimoie, the symptoms of enteroptosis are not due in the main to 
the anatomic displacements, but chiefly to the neurasthenic disposition 
of the individual. The complex known as splanchnoptosis rests upon a 
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vitmm p7imce for matioms, aucl all tlie so-called causes (corsets, skirts, 
childbiitli, etc) aie merely Gelegenhcitswsachen or incidental causes. 
Expressed teisely, enteropLosis is a form of nervous dyspepsia 

E Id Smith (21, 22) has reached smiilar conclusions alter a most 
painstaking and exhaustive study by means of the X-ray 

Smith examined 109 female childien langing in age fiom birth to 
13 years He found that the enteioptotic habit of the adult was definitely 
predeteimined by ceitam physical chaiaeterislics in the giowmg child — 
VIZ , slenderness of physique, lack of fat and muscle, and delicacy of form 
and featuie Actual prolapse of the viscera veiy laiely occuis in child- 
hood, hut the mubciilai insufficiencies of laloi life in enteioptotic women 
are common in frail childieii Smith believes that in the vast majority 
of instances the habitus is of far greater impoitance to the enteioptotic 
women than the prolapse of the viscera which accoinpaincs it die fiiither 
stales that the symptoms which aie associated with visceioptosis are in 
reality due in fnost cases not to the piolapso, hut to a genuine fatigue 
neurosis In the vast majority of cases the patient is siiftciing not be- 
cause her oigans aio out of place, hut because she has been uiidci some 
stiain and is fatigued oi is neurotic fiom other causes 

Smith’s bioad conception of visceroptosis is the one which has found 
the most general acceptance by internists. Smith recognizes in athlition 
to the congenitally predetermined enteioptosis an acquired type which 
occurs in women who were originally of vigorous fiame, but who have 
acquired prolapsus of the abdominal viscera as the result of child-beai mg, 
hard work, oi other induenees involving muscular and nervous strain 
Prolapse in these women is never excessive, and is readily distinguishable 
from the seveier constitutional form 

Many clinicians, especially those with surgical tendencies, take de- 
cided exception to this conception of visceroptosis Eovsing (IS) rejects 
Stillei’a hypothesis and ascribes the occurrence of visceioptosis to two 
factors only (1) the misuse of coisets and skirt bands, (2) the changes 
which pregnancy and childbiitli occasion in the intraabdominal piessiue 
Eovsing takes the radical position that 'ffill the morbid symjitonis and 
conditions which we find typical in patients with enteroptosis allow them- 
selves naturally and spontaneously to be explained as a lesull of the 
ptosis ” Eovsing classifies gastrocoloptosis in two divisions Ist, viiginal , 
2d, mateinal The viiginal ty^ie begins at puberty and results from the 
abuse of the corset, etc Gasliic symptoms predominate, but aic followed 
by a long chain of neivous and nutritional disorders, which, in extieme 
instances, may lead to death by inanition The maternal cases lesult 
from childbearing, have few oi no gastiic symptoms, cause little sulfer- 
ing from nervous distuibances, hut have most of their symptoms deter- 
mined by the prolapse of the colon, which causes constipation, autointoxi- 
cation, and, finally, emaciation and a breakdown of the general health. 
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ISTo experienced clinician can read Rovsmg’s elaborate presentation 
without finding much in it which is fanciful and not critically considered 
Three common observations make it obvious that the symptoms asso- 
ciated with visceroptosis cannot be due solely to the abnormal position 
of the visceia (1) Many peisons whose visceia aie prolapsed have no 
symptoms of an^/ kind (2) These persons may acquire gastrointestinal 
symptoms when subjected to physical or nervous strain (3) The symp- 
toms may be made to disappear in many instances without paying any 
attention to the j)osition of the viscera 

All we can say with anything like assurance is that many nervous 
and debilitated patients have gastrointestinal symptoms which seem in 
some way to be associated with and aggiavated by a prolapse of one or 
more of the abdominal organs We are unable to say m any given case 
just which symptoms are dependent on general causes and which are due 
to the abnormal position of the atfected viscera Because a prolapsed 
stomach is atonic or muscularly weak, we are by no means justified in 
saying that the piolapse is the cause of the atony Because a prolapse 
of the transverse colon is associated with constipation we may not eo tpso 
conclude that the prolapse causes the functional disturbance In the first 
place, many cases of gastroptosis exist without gastiic atony, in the sec- 
ond, many cases of atony exist without ptosis Their coexistence in any 
given ease is no argument at all for any causal relationship In the 
same way coloptosis occurs in the unconstipated, constipation occuis in 
cases of noimally placed colon Just what kind of coloptosis or kind of 
constipation justifies the inference that they are causally related has not 
been made clear To assume ofihand that certain anatomical abnormali- 
ties have produced certain functional disturbances is a sure way of being 
led astray in a large numbei of cases Even assuming a causal relation- 
ship to be demonstrable, we may not at once jump at the conclusion that 
a restoration to anatomical integrity will mean a disappearance of the 
previous symptoms As a matter of fact, the whole subject of visceropto- 
sis IS a complicated one, many phases of which still reqiiii e clarification 

When we come to study the symptomatology that arises in the course 
of gastrocoloptosis we are struck by the paucity of demonstrated facts 
and the lack of agieement among various authors concerning the symp' 
toms actually due to the prolapse Erom clinical observation we may 
assume in a general way that gastrocoloptosis is frequently accompanied 
by disturbances of the motoi function of the stomach and colon, varia- 
tions in the secretion of HCl, and various painful sensations within the 
abdomen. 

Associated with these symptoms, and often overshadowing them, are 
a variety of complaints usually described as neivons dyspepsia Constipa- 
tion IS rarely lacking, and the stools appear as small, hard lumps Espe 
cially in the female do secondary nervous manifestations occur Under 
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these conditions women have a tendency to undereat , they diet themselves 
and slowly lose flesh Gastiic feimentation is apt to be piesent, bloating 
and belching may become tioublesome, neuralgic pains ensue, and the 
disease may advance to piofound neurasthenia 

It is thus apparent that gastroeiiteroptosis rarely, if ever, comes to 
treatment as an uncomplicated entity. Patients present themselves with 
the protean symptoms of neivous dyspepsia, and on examination the physi- 
cian finds the associated visceial prolapse In some cases it is far better 
to conceal from the patient the fact that the abdominal organs aie dis- 
placed, and to attack the symptoms entirely from the side of the nervous 
system (exercise, suggestion, overfeeding, tonics) In many cases, how- 
ever, the symptoms cannot be overcome until some support is offered the 
displaced viscera It should be borne in mind that eveiy ease is a law 
to itself, that infinite tact and much experience are required to treat 
this class of cases successfully, and, as Monteuuis has well said, many 
patients must be cured by the physician instead of by the physic — '"‘par 
le medecin pluioi que par la medectne 

From the standpoint of prophylaxis much can be accomplished Smith 
says that “the frail chikh^ should be recognized as an entity, so that the 
tendencies of its development may be intelligently fought. 

Ill 1899 I thus summarized the preventive measures winch might 
reasonably be adopted (2) 

Children of neiuotie disposition and those whose constitutional type piedis- 
poses to viseeial ptosis should he eneomaged to indulge in all oui-dooi aninseuients 
A lalional system of physieal exeieises foi giowing guls is one of the needs of 
the day Physical tiaimng foi giils eoinbmed with diess lefoim in its tine sense 
IS the road along winch piogiess is to be made Compiession of the t hoi ax dining 
the adolescent yeais iniisi be leduced to a iinnimum A gieat step in prophylaxis 
can be taken by the moie eaieful management of eoiivaleseents fiom wasting 
diseases, especially typhoid fevei Emaciation tends to cause prolapse of the 
kidneys, the stomach and the bowels A patient should not he eonsideied le- 
coveied from an exhausting disease until hfe has nearly returned to his oiigmal 
weight After confinement the abdominal walls should be guarded not for days, 
but for weeks and months 

In 1894 Glenard (11) said that the essentials for the successful treat- 
ment of eiiteioptosis were “an abdoiniiial bandage, laxatives, alkalies, and 
a meat diet.’’ 

Monteuuis expressed himself less dogmatically, and says that the in- 
dications for treatment are 

1 To leestahlish the abdominal equilibrium 

2. To leestahlish the gastric functions 

S To reestablish the intestinal funclions 

These indications aie fulfilled respectively by the abdominal bandage, 
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a correct diet, and laxatives It is impossible here even to summarize 
the treatment necessary to meet all the indications The reader is re- 
ferred to the various chapters dealing with nervous dyspepsia, secretory 
abnormalities, atony of the stomach and bowels, chronic constipation, and 
neurasthenia General hygienic treatment combined with an appropriate 
diet will relieve a large propoition of these patients In others, however, 
the symptoms cannot be treated successfully until their origin in dis- 
placement of one or more of the abdominal viscera is recognized 

Regarding tbe diet, no other rule can be laid down than that it should 
conform to the muscular and secretory power of the stomach The hope 
of adding enough fat to the intraabdommal tissues to support the visceia 
IS entirely illusory The two objects of dieting are to restore the gastric 
and intestinal functions and to bring the patient np to a noimal state of 
nutrition Ko schematic dieting is possible Success will depend entirely 
on the skill of the physician in adapting the diet to the needs and capacity 
of the patient In my experience little is to he gained by abdominal 
massage, electrotherapeutics, vibratory massage, and other mechanical 
methods (see the article on chronic constipation) Active exercises for 
stiengthening the abdominal mnscles are of some use Hot too much 
must be expected of them 

By far the best single agent for overcoming the symptoms due to 
ptosis is an abdominal bandage so fitted that it ofieis support to the an- 
terior abdominal wall and a lifting pressure exerted on the abdominal 
contents from below upward and backward Three kinds of abdominal 
supporters have been successfully used (1) straight-front corsets, (2) 
variously designed abdominal bandages, (3) strips of adhesive plastei 
Of these the corsets are the easiest to_ employ, but the least beneficial, the 
bandages difficult to apply, hut, when well fitted, the most satisfactoiy for 
permanent use , the adhesive strips of greatest immediate benefit, but un- 
suited for continuous employment 

The best way of applying the adhesive plaster is that of Rose He 
uses zinc oxid moleskin adhesive plaster one yard long and eight inches 
wide. Erom the middle of the lower edge two lines aie drawn extending 
obliquely upward to two points on the ends, two or three inches from 
the upper edge. The bandage is cut along these lines, and is then in three 
pieces The point on the lower edge is now applied just above the 
symphysis pubis, the plaster carried around the body, and the ends over- 
lapped in the hack The two side pieces are used to reinforce the lower 
edge of the larger piece on each side 

A much simpler adhesive bandage is described by McCaskey (15). 
Humerons other modifications of the Rose bandage are m general use. 
The chief objections to all bandages made of adhesive plaster are the 
irritation of the skin and the necessity of renewing the dressings fre- 
quently 
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I shall not enumerate tlie various types of bandages designed to sup- 
port the visceia The sinijile Teufel bandage has many points of advan- 
tage Making ‘Windows in the bandage where it passes over the iliac 
crests IS a decided improvement (bandage of Einhorn) Aaion (1) de- 
scribes a supporter which has many points of excellence The Storm 
binder is very piactical Any bandage is useful which applies uniform 
pressure upward and backwaid over the hypogastrium and which stays 
in place 

Surgical Treatment.^ — Yanous surgical procedures have been devised to 
relieve the symptoms of gastioenteroptosis In cases of relaxed abdominal 
wall Gallett (9), following the example of Depage, Eonifart, Thiiar, and 
SacrA lesected a lozenge-shaped piece from the anterior abdominal wall 
Duiet (G) laised the piolapsed stomach by suturing its anterior surface 
to the abdominal wall by a single suture Eovsing (17) used thiee rows 
of sutures passing through the anteiior wall of the stomach, he has per- 
formed this opeiation 1G3 times to date Coffee (4) stitched the greater 
omentum to the anteiioi abdominal wall, thus raising the stomach and 
the transverse colon Eeyea (3) elevated the stomach by plicating the 
gasi 1 uhepatic ligament 

All of these opeiations, in their oiigmal or in modified foims, have 
been performed by a large number of surgeons, but the results cannot be 
said to be satisfactory Einhorn (7) teisely says that ‘‘ptosis as such does 
not requiie suigical mteivention ” Aaion {loc cit , 258) says that gas- 
troenterologists have practically ceased to advise suigical tieatmeiit foi 
gastroeiileioptosis Many surgeons are only too willing to try then hand 
when internal lieatment has failed, on tliegeneial theoiy that what can- 
not be lelieved medically must somehow be cuiable siirgicallv, but Gibson 
has wisely said that any suigcon operating upon these cases of visceropto- 
sis simply because the physician and patient aie tired of each other is 
sure to do useless and harmful surgery Discussing the operation for 
coloptosis, Gibson furthci says that we aie at piesent apt to wander as 
far astiay in the selection of cases for operation as we formeily did in 
the case of the kidney. Two difficulties lie in the way of every operation 
for visceial piolapse In the first place, nearly all the patients for whom 
an opeiation would be considered aie neurasthenics, and any operative 
interference in this class of subjects is apt to be harmful In the second 
place it is impossible to state which, if any, of the symptoms are actually 
due to the ptosis Thus, it is more than probable that coloptosis pc? se 
produces absolutely no symptoms, and that these, if piesent, are puiely 
neurotic or are due to complications, such as adhesions, permanent kinks, 
bands, etc To operate upon cases of gastroptosis and coloptosis, as is 
done by certain enthusiastic and uncritical surgeons, simply because the 
patient complains of abdominal symptoms which medical treatment has 
failed to relieve, is to bring abdominal suigery into suie disrepute 
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INTESTINAL NEUROSES 

As our knowledge increases, the number of conditions classed as pure 
neuroses diminishes There is no doubt that purely nervous disturbances 
of the intestinal function occur (acute diarrhea, meteorism, peristaltic 
unrest) , it is no less true that many disturbances formerly classed as 
nervous are due to catarrhal and other pathological conditions of the in- 
testinal mucosa Cohnheim urges that the diagnosis of neurosis should 
not be made unless (1) all evidences of organic disease can be excluded, 
(2) the symptoms are unaffected by dietetic treatment, (3) the symptoms 
vary with the nervous condition of the patient 

What we call intestinal neurasthenia is usually some pathological 
condition of the intestine in a neurasthenic individual, and the neuras- 
thenia IS often the result and not the cause of the intestinal symptoms. 
Chronic nervous diarrhea is usually a chronic enteritis or colitis in a 
nervous individual, and even simple peristaltic unrest and meteorism 
frequently have their origin in a catarrhal process in the bowel A rigid 
and systematic study of the intestinal function should be made m every 
case before a diagnosis of neurosis is in order. 

Wery little is to be gained for the purpose of therapeutics by classify- 
ing the neuroses into groups, such as motor, sensory, and secretory The 
indications for treatment are found not in the more prominent symptoms, 
but in the etiological factors Just those symptoms which require specific 
treatment are due to pathological processes within the bowel, and are not 
nervous in origin Eor example, nervous diarrhea has rather a large 
literature of its own The acute nervous diarrhea resulting from fright 
or worry requires only the removal of the cause to effect a cure Chrome 
nervous diarrhea also must be treated from the etiological side, and diete- 
tic and other restiictions are needed only so far as the disease departs 
from a pure neurosis and depends on a definite pathological state It is 
decidedly illogical to follow the example of many textbooks of designating 
a given symptom-complex as a pure neurosis, and then laying down a plan 
of treatment by strict diet, opium, and astringents The “nervous diar- 
rhea” which requires opium, bismuth, and a proteid diet is not a neurosis, 
but IS due to some disease of the stomach, pancreas, or intestine 

Einhorn describes a case of chronic nervous diarrhea in a neurasthenic 
patient which was overcome by simply repressing the desire to go to stool 
Nervous diarrhea due to pathologic states in the pelvic organs has also 
been described by various authors. A cure depends on the removal of 
the diseased organ Some nervous patients have a desire to empty the 
bowels shortly after each meal This is supposed to be due to an exces- 
sive neurotic stimulation of intestinal peristalsis Brunton says it is 
particularly common in young sub-jects and highly recommends the use of 
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one or two drops ol Fowler’s solution befoie meals, or one-half to one 
teaspoonful of the liquoi bisnmthi et ammonii citratis The so-called 
‘^morning diaiihea” is not a neurosis, but is due to a catarihal eohtis 
Brunton^s suggestion that the patient take no fluid after 5 P. M is a 
valuable one, but in most cases it is necessary to treat the colitis by an 
appropriate diet and local irrigations 

PetistaUic umest and meteorism may be purely nervous in origin, 
though they are usually the exjuession of a mild catarrhal enteritis oi 
enterocolitis Meteorism is sometimes the direct result of surgical shock 
and may follow abdominal operations or childbiith 

I have seen one neurotic young woman who after each of two consecutive 
easy and normal confinements had a most pronounced and alarming meleonsm 
vnthout the slightest distuibaiiee of the pulse, temperature, or loehial discharge 
The meteorism yielded to hot applications, waim water injections, and the internal 
use of belladonna The same symptoms sometimes follow laparotomy and are to 
be treated as just desciibed 

Peristaltic unrest may result from any disturbing emotional state, 
it frequently is an annoying symptom during the period of early ado- 
lescence It IS to be treated by genei al hygienic measures, fresh air, exer- 
cise, iron, arsenic, and other tonic remedies It may depend on the in- 
gestion of too many sweets, acid fruits, and badly piepaied cereals or 
leguminous foods All of these must be prohibited Charged waters must 
be foi bidden, as well as champagne, cider, soda water Eelief can be 
obtained by any of the well known caiminatives, by mentbol pills, valerian, 
asafetida, zinc valeiianale, Fowler^s solution, bismuth The intestinal 
antiseptics are not particularly helpful Ohaicoal is absolutely usoless 
Boas lecommends the salicylate of magnesia in doses of 10 to 30 grains 
(0 0 to 3 0 gm ) after meals Belladonna in various combinations \s ex- 
ceedingly useful. 


INTESTINAL PARASITES 

F Forghiieimer 
Ascaeiasis 

Ascaris Lumbricoides. — ^Infection takes place by means of tbe ova, 
which aie pioduced in great numbers and which, by feeding experiments, 
have been shown to produce ascariasis in the human being. The ova re- 
tain their viability under conditions usnally fatal to lower forms of life, 
and adhere to food for a great length of time, they have been found in 
water and upon various ai tides of food, especially vegetables that have 
been grown in manured soil The temperature of boiling water destroys 
tbem. 
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The normal habitat of this nematode is the small intestine Put these 
worms are wanderers, being found in the esophagus, the mouth and the 
larynx, in hepatic abscesses, m the large biliary ducts, and in the appen- 
dix Wherever they are found, they act as an irritant either mechani- 
cally or chemically, or in both ways 

Prophylaxis — The prophylaxis is practically summed up in obtain- 
ing a pure water supply, and where this is not possible boiling of liquid 
foods and all vegetables given to children Those who come in contact 
with stools should look to cleanliness of hands , carelessness frequently re- 
sults in infection Autoinfection from ova is not common in ascariasis 

Tkeatmext — As many symptoms are ascribed to intestinal worms, 
the diagnosis should invariably be established before treatment is in- 
stituted , this can always be easily done by a microscopical examination of 
the feces, for the ova, when ascarides aie present, are plentiful and char- 
acteristic. Even when one woim has passed, a little time should be al- 
lowed to elapse, after which the feces are again examined, and the pres- 
ence of the ova will show the necessity of treatment. In pursuing this 
method it is frequently found that further treatment is unnecessary be- 
cause only one worm was present As the Ascaris lives only in the small 
intestine, the treatment is applied by the mouth exclusively, the only 
remedy required is santonin But santonin is not a harmless drug, and 
whoever, like myself, has seen fatal santonin poisoning in a ease in which 
there were no worms will be very cautious in its use In children as small 
a dose as 0 13 gm (gr 13 ) has been followed by death, in adults 0 3 gm 
(gr v) has produced symptoms of serious intoxication In children the 
dose should be small, not to exceed 0 02 gm (gr 1-3) — ^not more than 
0 065 gm (gr 3 ) in twenty-four hours, in adults 0 065 gm (gr 3 ) — not 
more than 0 3 gm (gr v) in twenty-four hours The administration of 
santonin to children in the form of worm lozenges should not be encour- 
aged, they are looked upon as delicacies by the little patients, with the 
result that too many are taken, to say nothing of the haim done by promis- 
cuous domestic medication Santonin has little taste, so that the addition 
of a little sugar suffices to make it palatable It should always be given 
together with a laxative, as in this combination the local effect is not 
impaired and the general effects are, in a measure, diminished by it The 
best laxative for our purpose is calomel, I always combine the two and 
always give a prescription calling for not more than three powders Lieb- 
reich has recommended castor oil in combination with santonin, the ob- 
3 ections to this method in childhood are quite obvious, though it is very 
efficient 

On account of the risks of producing unpleasant symptoms, santonin 
should never be given for diagnostic purposes, as is often recommended 
Causal treatment is paramount, and for those symptoms due to the wan- 
dering of the Ascaris local therapy is necessary 
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It IS claimed that the aseans produces a toxic body during its ac- 
tivity in the small intestine, which is absorbed and produces one or more 
symptoms, such as anemia, picking at the nose, nervousness, grinding of 
the teeth, convulsions, and many more All this must be proven before 
it can be accepted The piimary etiological importance of worms has 
probably been much overestimated Certainly, nowadays, no one is justi- 
fied in treating patients for worms unless his diagnosis is absolutely cer- 
tain, ill that either worms or their ova have been found When this is 
the case causal therapy should be applied in every instance, regardless 
of the presence or absence of symptoms Symptomatic treatment may 
have to bo given, citlici for local or general purposes 

Oxyuris Vermicularis. — Puophylaxis — In addition to the measures 
described under Ascaiis lumbi icoides, and because of the life history of 
oxyuris, we find automfection and direct infection from man to man very 
common Automfection is the cause of difficulty in curing this disease, 
the young female brood, filled with ova, lives in the colon, but eventually 
all the worms are found in the rectum , they produce local symptoms, es- 
pecially itching, which on their part are followed by reactions resulting 
in the transportation of ova by means of the hands, towels, and sponges 
Ilellei says that a microscopical examination of the accumulations under 
the finger nails of the patients will usually demonstrate the presence of 
ripe ova Transmission of ova by fruit or vegetables, according to this 
observer, is of secondary importance,' least of all by salad, as vinegar 
destroys the ova To prevent transmission and automfection the most 
scrupulous cleanliness of the anus and vulva, as well as of the hands of 
the patient, is demanded The latter is very difficult, m children espe- 
cially, and not easy m adults, foi infection takes place during sleep by 
scratching, rubbing, oi mere contact with the anus or vulva When the 
fingers are put into the mouth, which is done so frequently by children, 
a circiilus vitiosus is established , the worms in the anus cause the scratch- 
ing, m sciatchmg the ova become attached to the fingers, these ova are put 
into the mouth, and we have renewed infection. Cleaning the finger nails 
should be looked to, according to Vix, the woims as well as their 
ova are easily destroyed by soap Care must be taken to watch all 
infected members of the household, otherwise renewed infection will 
take place 

Theatmeft — Because all pmworms are finally found in the rectum, 
the treatment is principally local, by enemata In order to facilitate and 
hasten the cure, a cathartic should be given — calomel or a saline — so 
as to remove the worms from the large intestine Santonin need never 
he given in a case of pmworms The enemata should be administered in 
the proper way, their principal object is to distend the large intestine 
by the quantity of fiuid inj'ected and to remove the mucus in which both 
the worms and the ova are found Many substances have been recom- 
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mended to be added to the water used for the enema , vinegar ( 1 to 2 of 
water) , thymol, 0 05 per cent , menthol, 0 5 per cent , in oil, weak sub- 
limate solutions, boric acid, turpentine, garlic, a favoiite remedy m 
Austria, and many other remedies N^l nocene is the motto here, plain 
cold water or soap and water, when properly used, is as good as anything 
else The enemata must be given once a day until the stools are free 
from ova , when necessary, injections into the vulva or vagina should also 
be employed How long it takes to cure a case of pinworms depends en- 
tirely upon the methods of prophylaxis and tieatment that are employed, 
as IS shown by the different results obtained by different authois Be- 
cause of the difficulties met with in carrying out these measures, we fre- 
quently find that in private practice pinworms are not always cured 


Trichinosis 

Prophylaxis. — As this disease is always due to infected swine, the 
indications for prophylaxis are perfectly simple, their execution, as in 

all food infections, rather difficult If nobody would eat poik there 

would be no trichinosis But general abstinence from eating pork is not 
to be looked for, and with proper precautions is piactically unnecessaiy 
In order to absolutely prevent the infection of hogs they should receive 
only grain or such food as has been cooked, and especial care must be 

taken so that they are not fed with offal from slaughter houses, as is 

frequently done It has been claimed that rats in slaughter houses carry 
the infection, but it has not been determined whether they are earners 
of trichinosis or are themselves infected. In Germany, as well as in some 
parts of this country, especially where pork is packed for exportation, 
the meat of slaughtered pigs is examined for trichinae The value of 
this method naturally depends upon the thoroughness with which it is 
carried out, one epidemic in Germany originated from pork that had 
been examined. The mode of preserving the pork seems to be most val- 
uable for prophylaxis, as not a single case of trichinosis in Germany 
can be attributed to pork cured in the American manner. All food con- 
taining pig meat should be thoroughly cooked, neither ham nor pork 
sausages should ever be eaten raw Trichinosis is most common where 
uncooked ham is eaten, with us in this country the disease occurs most 
frequently among Germans But the cooking must be thorough, free 
trichinaa are killed at a temperature of from 145° to 155° E, encapsu- 
lated trichinae at from 190° to 200° E , as these temperatures must be 
applied throughout, not only upon the surface but also in the center of 
the article of food, it will be seen that this method is only a partial safe- 
guard Yet practically Wasserfuhr has demonstrated that epidemic trich- 
inosis IS prevented by cooking, for in those regions of Bavaria where 



254 DISEASES OF THE IHTESTIHES 

pork IS always cooked no epidemic has ever occurred, while where ham 
IS eaten raw epidemics have occurred 

The conclusions that follow the foregoing are very important 
It would seem that the American manner of curing pork or boiling 
it IS sufEcient for destroying the tiichmaa This is proven by the 
absence of the disease in those who eat propeily prepared swine’s 
flesh 

In this country the disease is very rare ; Stiles, quoted by Osier, states 
that 900 cases “would cover the total number reported” to 1898 It is 
more than likely that many cases have not been reported and many more 
have been overlooked But, nevertheless, it must be accepted that the 
disease is rare, estiecially in view of the amount of swine’s meat consumed 
in the United States 

Treatment. — In order to remove the trichinae from the intestine, laxa- 
tives are given — calomel, senna It has been frequently observed that 
in those eases in which initial gastrointestinal symptoms are violent the 
course of the disease is usually mild In addition, the usual anthelmintics 
are also administeied — tuipentine, santonin, pelletienn, cortex granati, 
filix mas Glyceim, on account of its hygroscopic qualities, was recom- 
mended by Eiedlei to be given with laxatives and in large doses, a table- 
spoonful eveiy hour G Meikel, of Hurnberg, has obtained good le- 
siilts with it Many intestinal antiseptics have also been tried The 
various ways which tend to make the triehmse harmless in the intes- 
tine should be used as early as possible, for in some instances the fur- 
ther development of the disease is prevented, though in a large num- 
ber of cases this is impossible, because the tiichina has already pene- 
trated the intestinal wall, even then the number that enter the muscles 
can be diminished We have no remedy that acts upon the embryo when 
it IS once outside of the intestine Besides the intestinal treatment, the 
management of a case of tiichinosis must be symptomatic. Eoi the diar- 
rhea the usual treatment should be applied Pains in the abdomen and 
the muscles should be met with opium , for the latter the antipyrin group, 
too, is valuable For sleeplessness the usual hypnotics are used Upon 
the whole, the treatment resembles that of typhoid fever, for which this 
disease is often mistaken, the fever, the bronchitis, the profuse sweats or 
complications should be treated in the same way as recommended in the 
previous chapters on infectious diseases The diet should be nutritious, 
it IS necessary to take the same precautions as in typhoid fever, as lesions 
are at times, though not always, found in the gastrointestinal tract 
In the milder cases very little treatment is required , in the severe cases 
the mortality is very gieat, do whatever we may In the stage of con- 
valescence the tieatment is the same as in all other acute infectious 
diseases. 
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TEicocEPnALirs Dispaie (Whipworm) 

It has not been established that Trtcocephalus dispar is pathogenic in 
men It is possible that symptoms may be produced by its presence in 
the colon when there is a large number of worms 

Prophylaxis — Eor piophylaxis it is necessary to take into considera- 
tion the fact that the eggs may be found upon fruit, vegetables, and m 
water 

Treatment — Eor the treatment the various anthelmintics have been 
recommended, but, it is asserted, with only moderate effect, thymol, san- 
tonin, and filix mas are especially recommended, in addition, thorough 
evacuation of the colon should be carried out, either by means of laxatives 
or by lavage of the colon 

Echinococcus Disease 

As the Cysticereus ceIlulos8e and the Echinococcus are treated in the 
same manner, the two subjects are discussed under one heading They 
differ only as to piophylaxis, that of the Cysticereus being the same as 
will be found in the chapter on tenia (q v ) , that of the Echinococcus 
being the prophylaxis of the larval form of the Tsenia echinococcus 

Prophylaxis — Eoi prophylaxis the first consideration must be the 
host for the laival form, the dog In order that the dog does not be- 
come infected, and this lefers only to infected regions, his food should 
be looked after, as has been described in the chapter on Trichinosis (q v ) 
Eor man the principle of prophylaxis is prevention of intioduction of 
the embryos into his alimentary canal These embryos aie always found 
in the feces of the dog Human hydatids could be prevented if the blad- 
der woim in herbivora could be destroyed As this is impossible, there 
remains the question of killing all the dogs, and this should be attempted 
in infected regions Eor more than one reason, however, it will fail, so 
that we must resort to other preventive measures The suggestion has 
been made to give tseniacides to dogs, as is done in humans, which might 
do good but would necessitate disinfection of the feces The dunking 
water should be boiled, vegetables should be boiled, and fruits growing 
low should be thoroughly cleaned before being eaten Dogs should not be 
allowed to lick human beings 

Treatment — The treatment is surgical A glance at the localiza- 
tion of the echinococcus will immediately show that individualization as 
to mode of operation is necessary The visceral locations in the order of 
frequency are the liver, the genitourinary apparatus, the lungs and pleura, 
the intestinal tract, the central nervous system, the heart and blood ves- 
sels, the bones, and then the remaining organs Eor the various opera- 
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tions and methods of surgical treatment the reader is referred to works 
on surgery 

One of these proceduies must he especially referred to — aspiration — 
as it usually is carried out by the physician as well as the surgeon This 
operation is no longer considered harmless in this disease for the fol- 
lowing reasons 1 Infections of surrounding tissues may follow , sudden 
death may occur, supposed to he due to the presence of a ptomain 
(Brieger) in the cyst and which is absorbed 2 Pus infection may 
take place so that the patient is in a condition rendering necessary a 
more seiioiis operation 3. The therapeutic results are dubious, only 
favorable m living simple cysts 

A certain number of cases have been cured, either by simple aspira- 
tion or by injection into the sac of medicinal substances, such as tinc- 
ture of lodin (Boinet), alcohol (Richet), coirosive sublimate (Bacelli, 
Sennet) Whatever is connected with aspiration is no longer favorably 
looked upon in the treatment of this disease 

Eor other intestinal parasites the reader is referred to the section on 
Tropical Diseases. 
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CHAPTER YII 
DISEASES OP THE LIVER 
Henry Waee Bettmann 

DISEASES OF THE BILE PASSAGES AND GALL BLADDER 

Bieiousness 

Biliousness is a term which indicates a well-recognized and well-de- 
fined group of symptoms without postulating any definite pathological 
process It occurs after indiscretions in diet, such as injudicious indul- 
gence in beer, spirits, or greasy foods, it may follow any excessive meal, 
or, in susceptible individuals, may result from so simple a procedure as 
taking a nap after a full meal The attack usually begins in the morn- 
ing after a restless night, and is characterized by complete anorexia, gen- 
eral malaise, giddiness, headache, muscse volitantes, and often hy nausea, 
followed by vomiting The tongue is heavily furred, the urine is highly 
colored and scanty, the feces are usually scanty and may be ashy gray 
in color. In bad cases there may be a sublet eric tinge to the conjunctival 
and the general prostration may be intense Whatever the exact patho- 
logical condition present, certain features are prominent As Wynter 
tersely puts it, “The digestive apparatus is on a strike ’’ Pood, instead 
of being digested, lies in the stomach until it sets up vomiting Bile is 
apt to pass into the stomach and to be ejected by vomiting The indica- 
tions for treatment are very simple The stomach and duodenum must 
be given rest , the intestinal contents must be evacuated , and, as experi- 
ence has shown, the excretion of bile must be encouraged The patient 
must abstain from all food and drink for twelve or twenty-four hours 
Even sips of water and cracked ice do more harm than good Calomel 
IS the remedy par excellence In mild cases it may be given in small 
broken doses, such as gr gr 1/6, or gr 1/12 (0 015 to 0 005 gm ), 
eveiy one-half hour oi hour, until one or two grains (0 06 to 0 12 gm ) 
are taken , this is followed in four to six hours by a saline purgative, pref- 
erably Epsom salts Other salines, such as citrate of magnesia, Hunyadi, 
or Rubinat water are less reliable and slower of action, but aie often em- 
ployed Eree purgation is usually followed almost immediately by marked 
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amelioration of the symptoms After the bowels act freely the patient is 
nsnally greatly benefited by small doses of the nsnal coal tar analgesics, 
acetphenetidm, gi v or viiss (0 3 to 0 5 gm ), acetanilid, antipyrin, or 
others He may also partake of food, beginning with tea and nnbuttered 
toast, this to be followed by simple gruels and clear broths 

Experience has made certain generalizations possible So long as the 
patient is actively nauseated it is useless to prescribe analgesic remedies, 
such as the bromids oi the coal tar preparations The attack will not pass 
off until active peristalsis is set up, and the bile stream directed down- 
ward instead of upward Mere emptying of the stomach, either thiough 
vomiting or by means of the stomach tube, does not relieve the symptoms, 
which depend for their continuance on conditions which are infragastnc, 

1 e , in the liver itself or in the upper intestinal tract 

In many instances, especially where bilious vomiting is a prominent 
sign, it IS advisable to begin the treatment with salines The remedy 
par excellence is Epsom salts This is best administered mixed with 
fresh lemon juice A large tablespoonful or more of Epsom salts is mixed 
in a tumbler with a tablespoonful of lemon juice and not more than one 
and one-half to two ounces (50 to 60 c c ) of cold water are added The 
patient to whom Epsom salts is particularly obnoxious may oveicome the 
taste by sucking the lemon before swallowing the diaft, which is to be 
immediately followed by a large tumblerful of cold water This mix- 
ture, which rarely causes vomiting, is usually followed by watery evacua- 
tions m one or two hours, and often is a short cut to recovery. 

If the physician is summoned in the evening he may with advantage 
prescribe any of the well known “liver’^ combinations, to be followed by 
a saline the next morning. A good formula is the following’ 

Gm 

Podophyllin gr 1/6 (0 01) 

Extr hyoscyami gr sstoi (0 03-0 06) 

Extr colocynth co . . gr iss (0 1) 

Sig — Take at bed time or immediately after the eve- 
ning meal 

Erom one-half to two-thirds gram of calomel (0 03 to 0 04 gm ) may 
be advantageously added to each pill. Another excellent formula is the 
following 

Gm. 

Pil hydrargr gr iii (0.2) 

Extr aloes gr. i (0 06) 

Extr hyoscyami gr. i (0 06) 

Sig — Take at bed time, follow with a saline in the 
morning. 
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Blue mass given in 5 or 10-grain doses (0.3 to 0 6 gm ) is useful, but 
not so reliable as the formulae 3 ust given 

Persons who are subject to bilious attacks may usually prevent them 
by careful living Avoidance of all dietetic excesses, of all alcoholic 
beverages, of all greasy or very acid foods must be insisted upon Physi- 
cal exercise in the open air is an excellent preventive Golf, tennis, and 
horseback riding are especially useful Biliousness often results from 
fretting and -worrying Late hours, highly spiced foods, mental excite- 
ment must all be avoided The use of one of the above-mentioned ^Iiver 
pills” immediately after an indiscreet dinner will often prevent bilious- 
ness on the following day Persons who are predisposed to bilious attacks 
may with advantage take one of the above-mentioned liver pills regularly 
once or twice a week as a preventive. 


Jaukbioe 

Acute Catarrhal Jaundice 

Catarrhal jaundice frequently begins with the symptoms of acute 
gastritis There is no reason to disbelieve the general view that the jaun- 
dice is caused by a duodenal catarrh accompanied by a swelling of the 
mucous membrane of the papilla of Vater Pain is occasionally a prom- 
inent initial symptom, and must be relieved by hypodermics of morphin 
The treatment during the first few days is the same as for gastritis The 
diagnosis is never certain until the jaundice appears The patient must 
be prepared for a course of treatment lasting from three to six weeks 
The more rigorous the early treatment the more likely the attack is to be 
mild and to run its couise in a few weeks Attention to small details 
is very important Bed rest is rarely necessary, but it is advisable for 
the patient to remain at home for the fiist two or three days After that 
he may attend to his usual duties, avoiding, however, every physical 
strain and limiting his exertions The object of treatment is to nourish 
the patient as well as possible while establishing the most favorable con- 
ditions for the subsidence of the catarrhal duodenitis or papillitis 

Every patient during the first two or three weeks will lose from five 
to ten pounds body weight, and jio paiticular attention need be paid to 
this fact We expect him also to complain of a certain lassitude and 
weakness Ho constitutional treatment is required at this stage, and none 
IS in any way effective Eisner (10) recommends 5 drops of tr of mix 
vomica in one teaspoonful essence of pepsin every four hours Care in 
diet and the use of proper laxatives bring about an uncomplicated recov- 
ery in most cases 

All drastic purgatives or cholagog cathartics are entirely out of place. 
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They do harm by congesting and irritating the already swollen mucous 
membrane of the papilla and the duodenum 

Eor many years, following the lead of Eichhorst, I have used by 
preference the compound licorice powder, ordering at first one teaspoon- 
ful stirred in water night and morning After the first few days the 
morning dose can be omitted The licorice powder seems to be especially 
well tolerated in this condition and to act without griping Many clin- 
icians prefer the saline purgatives, especially sodium phosphate, sodium 
sulphate, or Carlsbad salts These are administered in hot water 20 to 
30 minutes before breakfast, the dose may be repeated one-half hour be- 
fore the evening meal Calomel in minute doses is recommended by 
many clinicians at the outset of the disease In my opinion it will some- 
times do harm at this stage Especially when there is bilious vomiting 
small doses of calomel often aggravate the symptoms After the first few 
days, or at the end of the first week, minute doses of calomel, gr 1/10 
to 1/20, may be given every hour for one or two days, often with great 
benefit Large enemata of physiological salt solution, which have proved 
of great value in chronic jaundice, are very useful, but they may usually 
be dispensed with in the acute disease If enemata are used the water 
may be quite warm or even cool Cold colon irrigations must be avoided, 
as they may produce collapse 

The diet during the first few days should consist of milk diluted with 
lime water or alkaline mineral water, such as vichy Cereals are well tol- 
erated, especially rice, farina, and the wheat foods Excess of cream 
must be avoided Patients usually have a distaste for fats, and these 
should be excluded from the dietary Milk toast is an excellent article 
of food for the first few days Toast, zwieback, and Holland rusk are 
permitted After the acute symptoms have passed away, Irish potatoes, 
creamed asparagus tips, and string beans may be added to the list. 
Toward the end of the second week the patient may indulge in the softer 
meats, such as stewed chicken, sweetbreads, and scraped beef Through- 
out the course of this disease he must absolutely avoid all alcoholic bever- 
ages, greasy or fried foods, acid drinks, and fruits Eriedenwald (12) 
has shown that catarrhal jaundice is accompanied by an increased secre- 
tion of HCl, the hyperchlorhydria keeping jiace with the jaundice This 
fact explains the necessity for the dietetic restrictions just mentioned 
Carelessness in diet is almost sure to be followed by increased discom- 
fort, and convalescence may be delayed for weeks, or the catarrhal con- 
dition may even become chronic It is not wise to allow an unlimited 
diet too early We should wait until the last trace of jaundice has en- 
tirely disappeared before permitting the patients to eat stewed fruits 
(preferably prunes or apples), or to indulge in the coarser vegetableSj 
such as corn, beets, spinach, carrots, peas 

The itching of the skin rarely becomes very annoying in the acute 
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form of catarrhal jaundice Lotions containing two or two and one-half 
per cent carbolic acid are useful Warm baths are moderately helpful 
I have frequently seen good results from the following lotion recom- 
mended by Dr Howard Morrow *(20) : 



Liquor carbonis detergens 

12.0 


Liquor plumbi subacetatis. . . . . 

16 0 


G-lycerin . . .... 

16 0 


Aq dest. qs ad 

240 0 


Hypodermics of pilocarpin, gr 1/4 to 1/6 (0 015 to 0 01 gm ), are 
said to be useful in obstinate cases Osier recommends McCall Ander- 
son’s dusting powder This is composed of starch, 30 paits, camphor, 
6 parts, and zinc oxid, 15 parts 

After the subsidence of the acute symptoms dilute nitromuriatic acid 
in 15-drop doses after meals is frequently beneficial The modus oper- 
andi IS doubtful, the clinical fact is sure During convalescence tr of 
nux vomica, tr of gentian, and other stomachics may be used As a rule, 
the patients do as well without them as with them Mild exercise, fresh 
air, and the avoidance of all nervous strain must be insisted upon until 
the health is completely restored The convalescence is larely interrupted 
if care in diet is exercised Ho special after-treatment is required 

[A ten per cent salve of menthol in lanolin frequently gives great 
relief In some patients menthol dissolved in alcohol, ten per cent , seems 
more efficacious At times less menthol should be used, in veiy nervous 
subjects the sensation of cold produced by menthol is followed by increased 
nervousness — Editor ] 


Chrome Catanhal and Relapsing Jaundice 

The clinician is sometimes confronted with cases of obstinate or re- 
curring jaundice in which the diagnosis may for a long tune be uncei 
tain An acute catarrh of the bile passages may become chronic through 
neglect, and in those addicted to alcohol one attack may follow another 
with only short intervals Prolonged catarrhal jaundice may simulate 
an impacted common duct stone or may be a symptom of Hanot’s disease 
(hypertrophic biliary cirrhosis) On the other hand, chronic jaundice 
may be dependent on organic lesions, such as stricture of the common 
duct, the pressure of tumors or poital glands, chronic pancreatitis, etc 
Treatment must always be instituted before a diagnosis can be made, as 
the latter will often be based upon the results of the former. When 
medical treatment fails, operative interference will usually be called for 
Hypertrophic biliary cirrhosis can occasionally be cured by continued 
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drainage of the gall bladder, though this operation is frequently without 
avail 

The medical treatment includes: 

1 Gastric lavage 

2 Colon irrigations 

3 Restriction of the diet. 

4 The use of proper saline and cholagog drugs 

Gastric lavage is indicated in every case complicated with gastric 
catarih The stomach should he washed out every morning before break- 
fast or one-half hour before the noon or evening meal Lavage should 
be continued so long as mucus or food appears in the washwater There 
IS no advantage in adding soda, antiseptics, or any drugs to the water, 
which should be fairly hot to the touch As the patient improves the 
lavage should take place every second, then every third, day, and finally it 
should be dispensed with altogether 

Many clinicians have noted the good effect of lavage in various inflam- 
matory conditions of the bile passages and the gall bladder It acts in 
various ways, pimcipally by lidding the stomach of mucus and of germs 
adhering to the walls, and probably also by bringing about a healthier 
circulation in the walls of the stomach and bowel. 

Colon irrigations are more useful than gastric lavage Large quan- 
tities of warm 0 5 per cent salt solution (2 or 3 liters) should be employed 
daily, either in the late afternoon or at bedtime Part of the water thus 
used is absorbed and flushes out the portal circulation It also removes 
much toxic material from the bowel, thus sparing the liver cells and ren- 
dering the bile itself less concentrated The colon irrigations should be 
continued until the jaundice has completely disappeared, and until the 
constitutional symptoms (itching, mental depression, and irritability) 
have subsided 

The dietetic rules are, in the mam, the same as are employed in other 
hepatic derangements Greasy foods are absolutely forbidden, though 
fresh butter may be used in small quantities Cream is not to be taken 
The cruder and acid vegetables, such as cabbage, tomatoes, turnips, cel- 
ery, cauliflower, rhubarb, radishes, navy beans, must all be omitted All 
raw fruits are injurious, and even stewed fruits are better dispensed 
with in the great majority of cases Condiments and all alcoholic bev- 
erages must be absolutely avoided. Buttermilk is usually not well borne 
Many patients do better without eggs in any form There is no objec- 
tion to a moderate quantity of meat once daily. Sweet milk is well tol- 
erated, also cereals, potatoes, and the simpler green vegetables Light 
puddings and simple cakes, custards, and gelatin preparations are all suit- 
able The patient should take his three regular meals without extra 
lunches. 
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Drugs are useful in combating this disease Tbe most impoitant is 
calomel, given after all the inflammatory symptoms have entirely dis- 
appeared It should be given in minute doses ranging from gr 1/10 to 
gr 1/40 (0 006 to 0 0015 gm ) every hour, and its use may be extended 
over many days, or, if need be, weeks, with intermissions A good routine 
plan is to order on alternate days gr 1/20 (0 003 gm ) to be taken hourly 
for ten doses The day following a saline is administered before break- 
fast, preferably a mixture of Epsom and G-lauber salts with sodium bi- 
carbonate The calomel is to be begun immediately after breakfast and 
continued hourly until the ten doses are taken Patients tolerate calomel 
well if given in this manner, and show no disturbance of the digestion 
or of their general well-being The tongue becomes clearer, the sense of 
epigastric oppression rapidly diminishes, and the liver becomes markedly 
reduced in size after the first, second, or third day If the bowels become 
too active under this treatment, or if there are signs of irritation, such 
as the appearance of mucus in the stools, the calomel should be stopped 
and the salines may be continued once or twice daily, or it may be ad- 
visable to rely altogether on the colon irrigations until the signs of irri- 
tability are gone Othei cholagog cathaitics may also be used, but al’yays 
m small doses Large doses almost always do much more harm bl’^ 
good, and may increase the catarrhal swelling 

It IS not wise to persist indefinitely with medical treatment One 
must be guided by the condition of the patient Most surgeons consider 
two or thiee months’ duration of jaundice an indication for operation 
Many internists have seen jaundice which has persisted for a longer 
period clear up eventually without operative interference Steady deep- 
ening of the jaundice is an indication for immediate surgical relief Be- 
fore an operation is undertaken it is wise to administer calcium chloiid, 
2 0 gm (gr xxx), thiee times daily for five or six days in order to avoid 
hemorrhages. 


Syphtlihc Disease of the Liver 

Jaundice may accompany the secondary manifestations of syphilis 
If not treated adequately it tends to become chrome The treatment is 
that of syphilis, not that of catarrhal jaundice Inunctions or the inter- 
nal or hypodermic administration of mercury causes the jaundice to dis- 
appear in the large majority of cases The treatment must he prolonged 
or relapses are apt to occur The ordinary treatment of catarrhal jaun- 
dice IS entirely without avail. 

Tertiary syphilitic manifestations take the form of a diffuse inter- 
stitial hepatitis or of gummatous deposits In both instances the liver is 
markedly enlarged Later on bands of cicatricial tissue may form and 
the liver may contract or may present characteristic constrictions The 
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lattei fornib aie not amenable to tieatment, but tbe eai hei stages usually 
yield to active antibjplnlitic ineasuies Billings (I) gi^os a good leview 
of this &ub]eGt lie concludes that ineicuiy is the best specific medica- 
tion It may be given by mouth, by inunction, by deep intramuscular 
in]ection, or intravenously Billings prefers the intramuscular injec- 
tions, using salicylate of meiciiry in doses of one gram (0 OG gni ) daily 
01 on alternate days Eifteen to twenty-five injections are given Tins 
coiiise IS followed by tbe lodid of potassium, which Billings thinks is es- 
pecially valuable in gummatous disease Small doses may give satis- 
factory results or the dose may have to be increased to 300-400 grams 
(20 0-30 0 gm ) daily It is best to give the lodid after the mercurial 
injections 

A second course of these injections should be given ]n three or four 
months Billings speaks highly of the value of salvaisan, but doubts that 
it will give better results than meicury and the lodids Rolleston points 
to the necessity in many cases of using antisyphilitic measures persistently 
foi many weeks before results are achieved Gummata have occasionally 
been successfully lesecled , suppurating gummata have been scraped out 
with marked benefit to the patient Medical treatment should follow 
these operations 

Co7igenital syplnlzs of the hver must be treated along the usual lines 
Rolleston (22) gives the following directions Mercury with chalk may 
be given m doses of % gram (0 03 gm ) twice daily to infants under two 
months, in doses of 1 grain (0 06 gm ) to older children Mercurial in- 
unction is a moie satisfactory method At the beginning 15 grains (10 
gm ) of mercurial ointment should be used every day , it is rubbed on 
Avitli flannel into the axilla, over the liver, over the spleen, a fresh loca- 
tion being chosen each day This treatment should be earned out daily 
for three months, in the fourth month the treatment being intermitted 
for a week at a time, and in the fifth month for two weeks In the sec- 
ond year of treatment mercurial inunction should be performed during 
one month out of three and a small dose of lodid of potassium given 
111 the thud year the dose of the lodid may be mci eased, and in the fourth 
3 ear the ineicurial treatment may be dropped while the lodid is continued 


Oholegystitis aud CiionnniTHiAsis 

To treat the diseases of the gall bladder intelligently it is necessary 
to have a clear idea ot the relationship existing between cholecystitis 
and cholelithiasis Catarrhal cholecystitis is a catarihal infiammation 
of the lining membrane of the gall bladder due to infection The com- 
monest infecting agents aie the colon bacillus and the typhoid bacillus 
The continued presence of these bacilli in the gall bladder is very apt to 
19 0 
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be followed by tbe formation of gallstones. This is especially true if 
catarrhal cholecystitis is piesent The following facts must be cleaily 
borne in mind. 

1 The first attack of catarrhal cholecystitis is often overlooked, be- 
ing mild in character and transient It is apt to be followed by recur- 
rences 

2. The severe attacks are quite characteristic. They are accom- 
panied by slight fever, epigastric pam, tenderness in the legion of the 
gal] bladder, and gastric symptoms lasting several days. 

3. Either the mild or the severer attacks may result in a chronic 
catarrh which leads to the formation of gallstones 

4 Catarrhal cholecystitis may probably be chronic from the be- 
ginning and insidious in its onset, in these cases gallstones may form 
without a preceding history of pain or digestive disturbances 

5 The symptoms from which the patient suffers are due in a large 
proportion of cases to the cholecystitis and may be entirely independent 
of the stones 

6. Only in a minority of cases is the clinical history dominated by 
the stones themselves. 


The Treatment of Acute Catarrhal Cholecystitis 

The simpler attacks of acute cholecystitis are treated like cases of 
acute gastritis or acute indigestion, with which conditions they are of- 
ten confounded If the stomach contains food at the onset of the attack 
vomiting should be induced by administering large quantities of luke- 
warm water The addition of salt or mustard to the water has no advan- 
tage If vomiting is delayed, the patient may hasten it by pushing his 
finger as fai back on the tongue as possible When vomiting is not readily 
induced in this way the patient should resolutely hold his finger in place 
until the vomiting ensues. The use of the stomach tube is rarely, if ever, 
indicated One act of vomiting does not usually empty the stomach It 
IS best for the patient to repeat the process one or more times until the 
water returns clear Complete rest is then necessary If tenderness in 
the gall bladder region exists warm wet compresses should be applied 
The patient should usually abstain from all food for at least eight to ten 
hours, though a cup of hot tea and dry toast can often be taken to advan- 
tage one-half to one hour after cessation of the vomiting Continued 
retching can best be combated by an ice bag over the epigastrium, prefer- 
ably applied directly to the skin for a few hours. 

Nothing IS moie valuable than three to five diops of pure chloroform swallowed 
with a teaspoonful of shaved ice eveiy half hour’ This remedy is also valu- 
able to combat a sense of epigastric pressure which is often felt for many hours. 
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When 1 etching is violent, aiomatic spirits of ammonia, compound spiiits of ether, 
and similai drugs often do more harm than good Equal parts of the spnits of 
chloroform and camphor in five to ten-drop doses on eiacked lee is an ef&cient 
remedy Morphin in small doses given hypodermically is not usually necessary, 
but it should be admimsteied without hesitation if pain and vomiting aie excessive 

Efforts at feeding should not be begun nntil the nausea and pain have 
entiiely subsided Hot tea is usually well tolerated Simple gruels (bar- 
ley, oatmeal) make an acceptable beginning, toast or bread and butter 
may soon be added 

After the second day the usual diet may gradually be resumed If 
swelling of the gall bladder has been recognized during the attack, and 
if tenderness of the gall bladder region remains after the attack, the pa- 
tient IS confronted with the probability of relapses and with the pos- 
sibility of the formation of gallstones 

Under these ciieumstanees it is clear that the treatment of the patient should 
not cease with the passing of the attack It is highly probable that careful and 
prolonged after-tieatment will prevent a leciirrence of the attacks, and may 
prevent the formation of gallstones 

Hot nearly enough attention has been paid to this point* The initial 
attack of cholecystitis is a critical epoch in the patient’s life If the 
presence of cholecystitis is not recognized, or if the condition is neglected 
after the attack, there is every chance that the gall bladder infection 
may become chronic and that gallstones will eventually form There is 
reason to believe that months are required for the actual formation of 
stones. It has been pretty well demonstrated that continued infection 
is required for this formation Active and persistent treatment is, there- 
fore, indicated for some weeks or months following every attack of chole- 
cystitis It IS probable that urotropm is valuable in inhibiting the growth 
of bacteria in the bile I bave seen at least one striking case of typhoid 
infection of the gall hladdei subside quickly after the administration 
of urotropm in doses of five grams every three hours After even a mild 
attack of cholecystitis the patient should he subjected to the same regu- 
lations as if gallstones were definitely known to he present These reg- 
ulations will be described m detail further on. 

The Treatment of an Attack of Gallstone GoUc 

The acute pain during the attack is to he combated by the hypodermic 
use of morphin Many drugs are mentioned in this connection, and the 
list IS copied from book to book. In actual practice morphin in doses of 
1/4 to % gram (0 015 to 0 03 gm ) is the one drug indicated In robust 
individuals, when the pam is excruciating, an initial dose of % gram 
(0 03 gm.) is not too much, hut the dose must be increased with caution. 
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It IS easy to induce morplim poisoning if too large doses are used In old 
patients, or wlien the pain is less intense, it is wisei to begin with ^-grain 
doses (0 015 gm ) [oi less — Editor], but this may be repeated in 15 or 
20 minutes if required Obstinate attacks may necessitate a third dose 
The physician should never leave the patient until the pain is entiiely 
overcome and the complete effect of the inorphin can be estimated This 
rule IS the moie imperative if large doses have been given At the very 
onset of the pain the inhalation of chlorofoiin is advised until the mor- 
phin has had time to act, but this will be raiely feasible or desirable 
When, for one reason or another, moiphin cannot be administered 
hypodermically, some opium pieparalion may be taken by the mouth 
Paregoiic in teaspoonful doses, best given m a wineglass of hot watei, 
repeated two or thiee times at short intervals, may be tried Laudanum 
01 the deodorized tincture of opium may bo added to the dose, so that 
each teaspoonful of paregoiic contains 10 minims (0 6 gm ) of the deodoi- 
izecl tinctiiie Administi ation of leinedies by the mouth is exceedingly 
umeliable because absorption from the stomach probably does not take 
place, and gastric peristalsis is either inhibited or is reversed Caution 
against poisoning the patient must be observed Hot applications over 
the epigasliimn and right hypochondrium aie useful Wet applications 
are bettei than diy There is no value m excessive heat and the zeal of 
attendants to scald oi burn the skin has nothing to recominend it Thick 
flannel or a folded towel wrung out of very warm watei answeis eveiy 
purpose An oiled silk covei mg is useful 

When the patient awakes from the morphin sleep he may experience 
considerable pam in the epigastrium or in the gall bladdei region Re- 
curience of the severe paroxysm is always possible It is often wise to 
continue the use of morphin by mouth foi 24 to 36 hours after the in- 
itial paroxysm The following formula given by Whitla I have used in 
scores of cases and have found it almost invariably well toleiated 


HorphinsG sulphatis 

1 

Qm 

( 0 06) 

Bisninthi snbcaibonatis 

gr xlv 

( 30 ) 

Acidi hydiocyaniei diluti 

git Vlll 

(0 5 c c ) 

Hiieilagmis acacise 

OVl 

(24 0 ) 

AqiiJC clilorofoimi q s ad 

§11 

(60 0 ) 


Sig — Shake well One teaspoonful eveiy one to thiee 
houis if required (As the sediment m this prescription 
tends to pack tightly on the bottom of the bottle, it is ad- 
visable to kecii the bottle lying honzontally ) 

During the first 24 houis aftei the attack it is usually advisable for 
the patient to abstain from all food and drink If tenderness is pieseiit 
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in the gall bladder legion large warm Puessnitz compresses aie very 
nsefnl in allaying inflammation The coinpi esses should be continued 
day and night until all tenderness and swelling have absolutely subsided 

All pmgative medicines aie stiongly contiaindicated during the fiist 
21 hours It IS not nniibiial to see the adniinibtration of 2')iiigfdivcs fol- 
lowed by maiked exacerbations As in all inflammatory processes, the 
chief indication is local rest, and this is best attained by staivation and 
functional inactivity Even enemata bhould be avoided for at least 2-1 
to 36 hours after the onset of the attack At the end of this peiiod a 
simple soapsuds enema may be given and the patient may begin to take 
food Oatmeal and bailey giiiels aie usually well toleiated, hot tea and 
nnbuttered toast aie easily taken, milk diluted with lime water may be 
given Milk toast and broths free of fat can soon be added 

In a few days the patient may be taking fair quantities of food, 
though, as a iiile, a light diet is to be pi ef erred All acids, fruits, and 
coarse vegetables miibt be forbidden the first few weeks Even eggs act 
treacherously in some eases It is advisable to avoid eggs m all cases 
in which bilious vomiting has been a feature 

The Treatment of Chrome Cholecystitis and Cholelithiasis 

Theie is no medical tieatment for gallstones as such By medical 
means we cannot effect any impoitant change in the gallstones them- 
selves As an impoitant corollary to this statement, it must be added 
that gallstones as such do not usually produce symptoms The history 
of patients who have gallstones is usually determined by the inflamma- 
tory changes which persist in the gall bladder or which lecur or flare 
up from time to time 

Exceptions to these generalizations are found in those cases in which 
the gall bladder is packed with and overdistended by a large number of 
stones, and in those rare instances in which, in the absence of inflamma- 
tory attacks, the stones become lodged in the excretory ducts of the liver 

It should be clearly understood that the object of medical treatment is to 
reduce the gall bladdei and its contents to a haimless condition We no longer 
endeavor or expect to get rid of the stones by medical treatment, although this 
IS sometimes incidentally accomplished The aim of medical tieatment is accom- 
plished if active inflammatoiy processes subside, and if the gall bladdei is made 
to functionate without distress The object of treatment, in other words, is to 
lender the gallstones latent and to transform the patient from a “gallstone suf- 
ferei” to a “gallstone earner” In addition it is often necessary to treat those 
leflex functional distmbances and symptoms which an irritated or inflamed gall 
bladder sets up in other parts of the digestive system, particularly the stomach 

The tieatment of chronic cholecystitis and cholelithiasis includes local 
measuies, physical rest, dietetic regime, and the use of mineral waters 
and drugs 
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Local Measures — Local measures are indicated during the exacerba- 
tions of inflammation. They are of no obvious use in the absence of 
physical signs When, however, theie is a discoverable enlargement of 
the gall bladder, or any degree of sensitiveness in the gall bladder region, 
or when there is a tender EiedeTs lobe, external applications are of un- 
doubted value As a general rule, it may be stated that the thoroughness 
and duration of external tieatment depend entirely upon the local signs 
Very warm Priessnitz compresses are to be preferred to all other forms 
of application, e.^cept in acute purulent exacerbations, when an ice bag 
should be given the preference 

During an acute inflammatory attack the Priessnitz compresses, cov- 
ering the whole upper half of the abdomen, should be applied continuous- 
ly during the twenty-four hours As the local tenderness becomes less 
marked the compresses may be omitted during the night, in the later 
stages of the treatment the patient lies down with the compresses two 
hours in the forenoon and two hours in the afternoon, and this treat- 
ment IS continued until the physical signs have completely disappeared 
Persistence of the physical signs for several weeks under this treatment 
IS an absolute indication for operative interference 

Among the local measuies may be included colon irrigations with 
physiological salt solution Hearly all pathological processes within the 
liver are alleviated more or less by this means, and irrigations should 
be performed daily during the subacute inflammatory stage When the 
patient is able to take large quantities of hot salines the colon flushing 
may be discontinued 

Rest. — The value of physical rest in the treatment of cholelithiasis 
has not been sufficiently emphasized There is no doubt that violent exer- 
tions tend to bung on attacks of colic and retard recovery Horseback 
riding, automobile tours, and all athletic sports must be prohibited foi 
months following any active symptoms E Kolisch (17) says that all 
Carlsbad physicians without exception value rest in the treatment of gall- 
stones Hence it comes that severe attacks in Carlsbad, where 10,000 
patients are treated annually, are a great rarity Even during an active 
Carlsbad course of treatment exercise is not a necessity After patients 
leave Carlsbad they must have no abdominal massage, no gymnastic exer- 
cises, and no athletic sports for one year Under these restrictions, says 
Kolisch, the vast majority of Carlsbad visitors remain well 

The Diet. — There is much divergence of opinion regarding the proper 
diet for cholelithiasis During the acute inflammatory stage the diet 
should be limited to cereal soups, gruels, milk and lime water, bread, and 
toast The simpler vegetables may soon be added, especially Irish pota- 
toes (baked or boiled) and the tips of creamed asparagus In general 
terms it may be stated that all greasy and acid foods must be prohibited 
Cholelithiasis is so often complicated by secretory abnormalities in the 
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stomach, especially liyperchlorhydria, that the diet will often have to be 
detei mined by these outside factors Personal idiosyncrasies must like- 
wise be considered This is especially true regaiding eggs, which are 
well tolerated by many patients, but which are invariably followed by 
symptoms in others Well-prepared meats are nearly always acceptable, 
except pork, bacon, goose, and sausage. Veal tongue or beef tongue, lob- 
steis, and crabs must be avoided Eatty soups should not be taken All 
cereals are permissible, but macaroni and spaghetti should be piepared 
without cheese Cheeses are usually well home, but those which readily 
undergo acid fermentation, such as cottage cheese and LTew York cream- 
eiy, are better omitted Fresh butter is harmless Hot breads are to be 
interdicted Among the vegetables luell-p? epared peas, lima beans, spin- 
ach, corn, mushrooms, carrots, and asparagus are usually well toleiated 
Tomatoes, cucumbers, beets, cabbage, cauliflower, radishes, sweet pota- 
toes, and navy beans must be forbidden 

It IS my experience that all patients who require treatment for gallstones 
aie better off without fruits of any kind All fruits pass out of the stomach 
slowly, increase gastiic acidity, and are irritating Vmegar, mustard, horseiadish, 
and other spices must be forbidden on the same grounds Custards, light pud- 
dings, light cakes, and gelatins may be taken fieely Ice cieam, ices, and 

«weets of all kmds are apt to cause trouble Individual observation is here 

necessary 

Hot tea IS a safe beverage , alkaline waters may be used with safety. 
Coffee, cider, lemonade, ginger ale, all highly charged wateis, cocoa, and 
chocolate must be omitted Alcoholic beverages of all kinds are harmful 

It has been suggested that patients with gallstones should eat fre- 
quently in order to prevent the bile from stagnating in the gall bladder 
111 the fasting state the bile is stored up in the gall bladder and the fre- 
quent occurrence of biliary colic at night has been explained by the dis- 
tention of the organ, which occurs at that time It is doubtful if this 

advice has any value in the average case Patients with reflex gastric 

hypersecietion or hyperchlorhydria would, it is true, be benefited by fre- 
quent meals 

Mineral Waters and Drugs. — The value of the saline mineral waters 
in the treatment of cholelithiasis is universally recognized. The alkaline 
waters neutralize or reduce gastric acidity, they flush out the bile pas- 
sages, washing out the liver, as it were, they tend to reduce catarrhal 
processes in the stomach and in the upper intestines They are also sup- 
posed to keep the bile thin and to stimulate its flow The best time to 
administer the saline waters is from one-half to one hour before meals 
when the stomach is nearly or quite empty Eveiy experienced clinician 
has his own favorite formula Some prefer the natural mineral waters 
of Carlsbad, Vichy, Heiienahr, Bedford, and consider treatment at the 
springs superior to home treatment It is generally conceded that treat- 
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ment away from home offers many advantages Patients when visiting 
resorts for treatment gam the tonic effect of travel, they submit moie 
willingly to the dietetic and other regulations, they are relieved of all 
duties and cares, and in general can devote themselves with more regu- 
larity to the use of the chosen waters It is not generally believed that 
treatment at the source possesses any specific superiority over the home 
treatment beyond the advantages just named Carlsbad is the most fa- 
mous lesort for gallstone patients and most of the artificial formulai 
are imitations of the Carlsbad waters 

In my opinion sulphate of sodium is the most valuable of all the salts 
usually employed, being far superioi to the more generally used phosphate of 
sodium A good formula is the following. 

Magnesias Sulphatis 
Sodii Sulphatis 
Sodii Bicaibonatis 
M 

Sig — One teaspoonful in a glassful of hot water one-half hour before break- 
fast and one hour befoie dinner and supper 

This formula is often too laxative in its effects and it may cause meteonsm, 
it should be vaiied to meet various indications In eases of maiked liypei> 
chlorhydria the amount of the bicarbonate can be mereased as follows 

Magnesiae Sulphatis 

Sodii Sulphatis . . 

Sodii Bicarbonatis 

Sig. — One teaspoonful in hot water as diiected 

Equal parts of the three salts constitute an acceptable formula Aftei the 
first two or three weeks of treatment the remedy should be omitted at noon, 
later the evening dose may be stopped, but the patient should continue the 
medicine in the morning for months or even yeais 

Billings (3) recommends the following formula; 


1^ Sodii salicylatis 10 0 5iiss 

Sodii phosphatis gramilati 20 0 3v 

Sodii sulphatis exsieeati 60 0 §11 


Sig — One teaspoonfiil in hot water one-half hour be- 
fore meals, three or four times a day 

Eorchheimer prefers the simple sodium phosphate given one, two, or 
three times daily Occasionally patients cannot toleiate saline dings 
without nausea or at least anoiexia In these eases pure hot water can 
be used. I would warn against excessively hot water or excessively large 


60 0 §11 
20 0] aaSv 

20 Oj 


. 60 0 511 

30 0 §1 

. 10 0 Suss 
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'Quantities of liot watei, as I liave seen many examples of gastric catarrh 
piodncerl by indisci etions in this direction 

Before the pathology of cholelithiasis was so well understood the treat- 
ment was often directed to the solution or expulsion of the calculi ISTo 
one believes now that gallstones within the gall bladder can be dissolved 
by the administiation of drugs The use of strong purgatives and chola- 
gog dings for the purpose of expelling the stones is not to be recom- 
mended Large stones will not pass, smaller stones are apt to lodge in 
the excretory ducts, and even if some stones were expelled others would 
be likely to remain behind As a lule, strong purgatives succeed only 
in irritating the inflamed bile passages without removing the stones 
htilder cholagogs given over a long period of time, such as xniie ox-bile, 
bile salts, salicylate of sodium, and vaiious combinations of the above, 
are advised by many clinicians, but in my opinion they are in eveiy way 
less reliable and less effective than the salines Tyson (23) says “I 
have been in the habit of placing my patients between attacks on the 
succinate of sodium in doses of 5 grains (0 3 gm ) thiee times daily, and 
it has so happened that I have seldom met a recurrence in one of these 
cases, although many of them passed out of my observation and may have 
had attacks without my knowledge ” 

Pure olive oil has a preeminent reputation with the laity and has 
proved useful in allaying many symptoms It is best administered in 
gradually increasing doses befoie meals and at bedtime As much as a 
wineglassful may be taken at one time Olive oil frequently removes the 
gastric symptoms of gallstones, especially when these are dependent on 
hypeichlorhydria or reflex pylorospasm Rolleston suggests the possibil- 
ity of olive oil dissolving stones which aie lodged m the papilla of Vater 
During the use of olive oil small fatty concretions aie often expelled in 
the feces and may be mistaken for gallstones 

The Treatment of Gallstones %n Transit 

Gallstone colic may be followed by numerous complications One or 
more stones may lodge in the neck of the cystic duct. In these cases 
the pains persist or recur with short intermissions, and accompanying 
the attacks of pain there is a gradual distention of the gall bladder Opi- 
ates are requiied at fiequent intervals, and hot applications are only mod- 
erately successful in relieving the distress Suppuration within the gall 
bladder will be shown by a septic temperature and usually, though not 
always, by moderate or well-marked lenkocvtosis SupQiuration calls for 
surgical interference It is proper to temporize if the symptoms are not 
life-threatening and if they show a tendency to recede As in other in- 
traabdommal conditions, it is often better to wait until the acute inflam- 
matory symptoms have subsided. Even in non-suppurative cases the in- 
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clications become surgical as soon as more than a merely temporal y ob- 
stiuction m the cystic duct can be recognized 

When stones slip through the cystic duct and lodge in the common 
duct jaundice rapidly supervenes During the first few days of the jaun- 
dice we are not able to tell if it is dependent on the piesencc of calculi 
or is due to catarrhal swelling of the mucosa In fact, sometimes many 
weeks elapse before one can be sure on this point It is theiefore ad- 
visable to adopt a conservative course until the diagnosis is cleared up 
The patient must stay m bed so long as there is evidence of infiammation 
of tlie gall bladder or tenderness of the liver Dm mg the first few days 
no stiong purgatives must he permitted. The effort to drive suppositi- 
tious stones through an inflamed duct hy means of stiong cholagogs must 
be condemned The attempt is usually followed hy increased pam and 
jaundice, i e , by increase of the local inflammation 

The diet must he carefully restricted, all greasy foods and acids being 
rigidly excluded After the fourth or fifth day of jaundice colon irriga- 
tions with physiological salt solution should be practised sysleniaticdlly, 
at least once in 24 hours The saline purgatives in hot water may now 
bo used, prefeiably those which contain sodium sulphate Calomel may 
be often used to advantage if administered in minute doses, 1/20 lo 1/10 
grain (0 003 to 0 006 gm ) every hour, until ten closes have been taken 
each day In the absence of active inflammation no medhod is so good as 
tins for 1 educing catarrhal swelling of the bile passages E\eiy morning 
a hot sahr- is given one-half hour before hieakfast, and calomel is begun 
immediately after breakfast This plan may he continued daily, or on al- 
ternate days, for a long period, often with the most sinking benefit 

The more chronic the obstruction the more we aie justified in lesortnig to 
strong purgatives without fear of making bad matteis woise Personally I have 
laiely seen effoits to dislodge obstructing stones ei owned with success, but in- 
numerable eases have been recorded 

The drugs most frequently employed over a long period of time are 
olive oil, salicylate of sodium, gr x (0 6 gm ) throe times daily aftei 
meals, ether and turpentine in various mixtures, and tincture of eholodo- 
niiim 

Just how long we should persevere with medical treatment depends 
upon the conditions present in each case Ho absolute rules can apply 
So long as the patient is in good condition and fice of fever and pain 
we can afford to temporize Continuous loss of weight, legular though 
slight use of temperature in the afternoons, or pionounced debility may 
be considered more imperative indications for operative interference 
The waiting period may extend ordinarily from one to three months To 
prolong medical treatment beyond this period is to subject the patient to 
the dangei of peimanent damage to the liver structures, and increases 
the risk of the operation itself. 
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Rolleston (22) advises persistent medical treatment even in tlie pres- 
ence of lecnrrent attacks of fever and pain, but warns against allowing 
the patient to run down in bealth too far before resorting to an operation 

The Respective Indications for the Medical and Surgical Treatment of 
Cholecystitis and Cholelithiasis 

Witb a few exceptions, every gall bladder disease begins as a medical 
case In the great majority of instances the earliest symptoms are those 
of a catarrhal cholecystitis These may be so mild that the true nature 
of the disease is overlooked, a diagnosis of simple “spoiled stomach” or 
“acute gastritis” being made The severer cases are early recognized by 
the local signs and symptoms Cholecystitis resembles appendicitis in 
this that one attack predisposes to another, and also in the fact that a 
moderately severe attack may become latent or temporal ily quiescent 
without, however, entirely dealing up Cholecystitis differs fiom appen- 
dicitis in one very important particular, viz • the exacerbations are not 
nearly so likely unexpectedly to assume serious or even dangerous aspects 
The mam argument for the immediate operation in all cases of appen- 
dicitis rests upon the fact that it is impossible for the clinician to esti- 
mate with certainty the condition of the appendix, and this uncertainty 
makes the retention of a diseased appendix more dangeious than an oper- 
ation for its removal 

Such is not the case in diseases of the gall bladder Unexpected sur- 
gical emergencies are here the exception, and the “tragic surprises” which 
accompany appendicitis are here so rare that they may be neglected in 
a practical discussion 

This radical difference in the clinical tendencies of the two diseases 
accounts for the fact that, whereas appendicitis has long been recognized 
as an essentially surgical disease in the great inajoiity of cases, cholecys- 
titis and cholelithiasis still occupy a fortified position m the “gienz- 
gebiet” between medicine and surgery, with no lack of assailants and 
defenders m either camp 

There can be no question that a very large number of cases of mild 
catarrhal cholecystitis run a lapid course to complete and peimanent 
recovery That this is true of many moderately severe attacks I am 
led to believe by the careful observation of numerous cases over a long 
period of years Even cases which are due to infection with the typhoid 
bacillus during or subsequent to an attack of typhoid fever usually end 
m complete recovery, and the numerous eases of so-called “typhoid car- 
riers” who are m perfect health are a witness to this fact Even so ag- 
gressive a surgeon as Deaver says (6) ' 

“Typhoid cholecystitis rarely calls for operation The majority pro- 
gress favorably I have followed too many eases to a sure convalescence 
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without opciation to believe that all eases arising in typhoid fever should 
be operated on ” 

I believe we are justified m classing all the moderate attacks of acute 
catairhal cholec,>stitis as medical cases, and ve may look foi a permanent 
recovery m most instances imdei appiopriate treatment We may diaw 
a further conclusion that the meie i)iesence of recognizable inflammation 
in the gall bladdei is not pei sc an indication foi surgical iiiteiference , 
we may go further and say that surgery of the gall bladder in acute catar- 
rhal cases without definite surgical indications is meddlesome and un 
necessary siirgeiy The successful issue of snigical inteifeiencc in these 
cases simply shows, as Sahli has said in anotlier connection, that “many 
medically curable eases likewise lecovei when treated surgically ” 

It sometimes happens that an acute attack of cholecystitis is so se- 
vere that it becomes life-threatening These attacks are ushered in by 
chills and fevei and marked ])ios1iation, and soon give rise to localized 
01 , in the worst cases, to diffuse peritonitis In the majority of these 
cases thoie has been a preceding history pointing to chronic gall bladder 
disease When an ice bag applied locally and supportive ineasiiies do 
not seem to fortify the patient against the piogiess of the disease, imme- 
diate suigical inteifeience may be necessary One cannot be guided by 
a white blood count in this eniergeney because many cases of purulent 
cholecystitis aie not accompanied by leukocytosis If it is possible to 
tide the patient over the aciitoi symiitoms he foie operating, this should 
be done, but the most experienced judgment is leqiiiied to estimate the 
chances coneetly It should he borne in mind that the imniher of cases 
requiring immediate surgical inteifeience compared to the total niimhei 
of inflammatoiy attacks is exceedingly small 

In estimating the indications foi treatment in the moie chronic forms 
of gall bladdei disease one meets with the greatest diveisity of opinion 
Some of the leading inteini.sts aie radicals in advocating snigical nitor- 
ference in every case, while some of the most expoiienced surgeons refuse 
opeiation more fieqiiently Ilian they perform it 

Thus Erank Billings (3) is quite positive in declaring in favor of 
siirgeiy He says “Gallstone disease must he recognized as a surgical 
disease The dangei of cholangitis, hepatic abscess, perigastiic adhesions, 
pancreatitis, etc, occnrimg as a losnlt of gallstones is so gieat that even 
the most conservative physician may well hesitate to take tlic responsibil- 
ity of non-surgieal treatment Sniely an extreme view On the other 
hand, Hans Kehi operated only on 1,300 out of 4,000 cases referied to 
him, and in his latest report (16) he slates that, “Koiii Ohiiiiig wird 
mehr die finzeitige Operation verlangen,” i e, “Ho suigeon will heie- 
after advocate an early opeiation,” but should be satisfied if the cases are 
not sent to him altogether too late, i e , with neglected eholedochiis oh- 
striietioii or septic complications In the hands of the most experienced 
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surgeons, says Eelir, almost tbe only cases -whicli end fatally are cases 
of carcinoma oi septic cholangitis Kehr also believes that 80 per cent 
of all cases will become latent in time In face of these facts he rejects 
for opeiation all cases except in tbe presence of the following indica- 
tions 

Absolute indications chronic choledochiis obstruction , acute and 
chronic empyema of the gall bladder, perforation, cancer Eelative 
indications cbionic symptoms, which cause inability to work or to enjoy 
life 

We thus have the curious spectacle of an internist of wide experience 
pleading for surgical interference in all cases, and a surgeon with still 
widei experience advocating conservative medical treatment in most cases 
in the absence of vital surgical indications It is impossible to quote all 
the opinions of the leading aiithoiities on this subject We must content 
ourselves with presenting the various arguments on winch these opinions 
are based 

The Arguments for Considering Chronic or Recurrent Gall Bladder 
Disease a Surgical Disease and Operating in All Cases — 1 Operation af- 
foids the only means of a permanent anatomical as well as clinical cine 
Medical tieatment may relieve the symptoms, it cannot bring about an 
anatomical cuie in the sense of dissipating chionic cholecystitis or re- 
moving gallstones 

2 The early operation, i e , before complications have arisen, is 
safe The mortality rate in the hands of experienced surgeons is nearly 
ml Thus Kehr lost only one in the last 73 uncomplicated cases The 
Mayos’ mortality in the same class of cases is only 0 5 per cent. The 
risk IS increased by delay. 

3 The early operation prevents complications, on the part of the 
gall bladder itself (perforations, adhesions) , on the part of the common 
bile duct (obstiuction leading to cholangitis and septic infection) , and 
on the part of the pancreas (pancreatitis, abscess) Lastly, it prevents 
the development of cancer 

These arguments may be summed up very briefly, thus Early oper^ 
ativc interfeience is safe, it is sure; it prevents secondary and often 
pernicious complications 

The Arguments for Considering Chronic or Recurrent Gall Bladder 
Disease a Medical Disease in the Absence of Vital Indications — 1 In a 

very large proportion of cases chronic gall bladder disease tends to a 
gradual clinical cure In other woids, gallstones become latent, inflam- 
mation of the gall bladder subsides or disappeais, and the ‘^gallstone suf- 
feicr” becomes nieiely a “gallstone carrier” Kebi estimates this pro- 
portion at 80 per cent Goldammer makes the same estimate Franz 
Erick (11) has shown that, whereas autopsy records show a larger and 
larger prevalence of gallstones at increasing ages, clinical records show 
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the greatest prevalence of gall bladder diseases between the ages of 25 
and 50 In other words, as patients gioAV older their gall bladders give 
them less and less trouble. 

Every experienced clinician has obseived many cases in which active 
gall bladder symptoms have disappeared never to return 

2 The more seiions complications of cholelithiasis are the result 
of neglect It is undoubtedly tine that careful living on the part of the 
patient and careful observation on the part of the physician will prevent 
most, if not nearly all, of the life-threatening accidents connected with 
cholelithiasis 

3 The truly surgical complications do not, as a lule, aiise suddenly, 
but, on the contrary, they usually give ample warning, so that there is 
plenty of time to operate when the indications call for an operation For 
example, the severe forms of chronic cholecystitis aie preceded by months 
or even years of local symptoms, only the neglect of obvious surgical in- 
dications permits the development of dangerous or fatal conditions Oases 
which obstinately lesist medical tieatnient and which, despite proper 
treatment, present persistent dyspeptic distuibances or attacks of lecur- 
rent laundice may well be considered surgical cases 

When life-threatenmg or fatal symptoms arise in this class of cases 
we may well attribute the moitality to the inattention or indecision of 
the attending physician, but the theory of the piopriety of medical tieat- 
ment is in no way affected. 

This is especially well illustrated in cases of cancer of the gall blad- 
der The oecurience of cancer of the gall bladder as a well known sequel 
of cholelithiasis is mentioned by nearly all surgeons as one of the promi- 
nent reasons for early operation. But it must be boiiic in mind that can- 
cer oeciiis only in a veiy small proportion of all cases, and that it scarcely 
evei occurs without a long history of local signs and ohstinate njmptoms 
Cancel of the gall bladder laiely has an insidious onset, and its occur- 
rence need not he feared in the uncomplicated or latent cases As ISTeus- 
ser has well said ^Hhe specter fear of the serious consequences of chole- 
lithiasis, which the surgeons love to oppose to a conservative treatment, 
IS much weakened by contrary considerations ” 

4. The results of surgical interfeience are not so uniformly good 
as the face returns of surgical statistics would indicate 

In the first place, the surgical mortality even in the uncomplicated 
cases is something. The most experienced surgeons lose from one-half 
to one and a half per cent in the simplest cases, and the mortality is 
undoubtedly greater in the average run of cases We are m no position 
to judge of the post-operative morbidity, i. e , of the per cent of patients 
in whom symptoms recur after even a successful operation Ho avail- 
able statistics are to be found, valuable as such a collection would be 
Every clinician is familiar enough with the persistent dyspepsia, the 
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lecmieiit iiains, and the localized discomforts which many patients pre- 
sent after having had gallstones lemoved Add to these cases the small 
nnmhei of those who aie haiassed by adhesions, hernias, or fistnlac, and 
we readily see that opci alive interference is not always synonymous with 
clinical cure, and the clinical history does not always end with the de- 
paitnre of the patient from the hospital 

The arguments for the medical treatment of cholelithiasis may be 
hiiefly Slimmed up thus Medical treatment results in a clinical cure 
in a large percentage of cases, possibly 80 per cent , the occurrence of 
seiious complications may be foreseen, and may be forestalled by oper- 
ative interference when called for 

After a thorough review of the whole subject the various indications 
for treatment may be summed up as follows. 

Indications for Operative Interference. 

1 Acute purulent cholecystitis threatening life 

2 Perforation of the gall bladder 

3 Gangrene of the gall bladder 

4 Chronic distention or thickening of the gall bladdei In the 
words of Quenu ^Tly drops calls for an operation, empyema demands it 

5 Persistent dyspeptic symptoms, especially when accompanied by 
physical signs of a diseased gall bladder 

6 Chronic obstruction of the common duct extending over a period 
of three months 

7 Chills and fever in the course of the disease with signs of en- 
largement of the liver, local tenderness, or jaundice 

8 The piesence of symptoms which seriously interfere with the 
work of the individual or his ability to enjoy life The occupation of 
the patient, his means, and his environment play a role in this decision. 

Indications for Medical Treatment 

1. Simple catarrhal cholecystitis. 

2 The early attacks of biliary colic, before the ability of medical 
tieatmenl to lender the stones latent has been thoroughly tested 

3 Cases of cholelithiasis in which the attacks are infrequent and 
not accompanied by obvious complications 

4 Cases of cholelithiasis with predominating gastric symptoms due 
to hyperchlorhydria and without marked local signs 

6. Cases with serious complications on the part of the kidneys, 
heart, or blood vessels which would render surgical interference dan- 
gerous. 
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DISEASES OP THE LIVER 

Cirrhosis of tub Liver 
(Postal 07 Laennecs Gtrrhosis) 

For practical pnipo&es we may divide the eliincal history of cirrhosis 
of the liver into three stages 

1 The stage of development, during which the presence of the dis- 
ease may be suspected but cannot be pioved Enlargement of the liver 
may or may not be demonstrable 

2 The active stage, during which ascites is the predominating symp- 
tom 

3 The terminal stage, presenting various phases of toxemia 

The Treatment of the Developmental Stage — ^We are justified in 
suspecting the oncoming of cirrhosis in patients who have been addicted 
to the stionger alcoholic beveiages and who, with little or no warning, 
have copious hemorrhages fiom the stomach or bowels, or who, in the ab- 
sence of heniorihage, piesent a moie or less constant enlaigcment of the 
liver, combined with the symptoms of gastrointestinal cataiih and maiked 
nervonsuess, and who void a scanty quantity of highly coloied mine, 
which has a high specific giavity, but which contains a model ale oi sub- 
noimal quantity of uiea These patients usually have a muddy com- 
plexion, which IS sometimes even snbicteiic in character, they also become 
reduced in weight and strength The presence of alimentaiy Icvulosiiria 
inci eases the piobability of the presence of cirihosis 

The tieatmcnt during this stage may succeed in delaying or pi event- 
ing the progiess of the disease The objects of the treatment are 

1 To lemove all the etiological factors 

2 To remedy the gastrointestinal symptoms 

3 To inaugurate a system of diet and medication which has been 
clinically shown to be favoiable in diseases of the liver 

The use of alcoholic beverages must be absolutely and peiraanently 
prohibited Dings must be avoided which contain a laige percentage of 
alcohol During the advanced stages of cirihosis absolute abstinence 
fioin alcoholics may be attended with moie haim than good, but in Ihe 
early stages total abstinence must be insisted upon The patient must 
omit all highly spiced foods containing mustard, pepper, horseradish, or 
other condiments 

The gastiointestiiial symptoms usually require special tieatment Al- 
coholic gastritis IS frequently present Gastric lavage is of marked ad- 
vantage in tins condition The stomach may be washed out every mom- 
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nig before bieakfabt, sevcial quaitb of waiiii water being used The 
addition of dings to the wasliwater lias no advantage Instead of the 
lavage, the patient may dunk large quantities of hot water, fiom one-half 
pint to a pint, one-hali to one hoiii before breakfast When constipation 
IS present a teaspoonfnl of the natural oi artificial Cailsbad salts may 
be dissolved in the water Many patients are benefited by taking a tea- 
spoonful of Carlsbad salt oi similai preparation one-half houi before 
bieakfast and one hour before dinner and supper A good foimula is 
equal parts of magnesium sulphate, sodium sulphate, and sodium bicar- 
bonate If purging is too active the dose may be reduced one-half, or the 
salts may be administeied in the morning, the hot water alone being taken 
in the foienoon and afternoon Hot water is not always well tolerated, 
but may increase an existing gastritis When well borne it is often 
maikedly beneficial, cairying ofi the gastric mucus, “fiushing out” the 
livei, and stimulating the circulation in the stomach In cases of hypo- 
acidity dilute hydiochloiic acid or the nitrohydrochloric acid may be 
given with advantage Fifteen or twenty diops well diluted and taken 
aftei meals sometimes lelieve the sense of fullness in the stomach and 
1 educe the belching Vomiting, if piesent, is usually relieved by the 
measuies just mentioned Gastric sedatives, such as submtrate of bis- 
muth, dilute hydrocyanic acid, are often useful The bitter tonics, gen- 
tian, mix vomica, condurango, aie relatively ineffectual The digestive 
ferments never yield more than merely temporary results 

Diet — The diet of patients in the early stages of ciirhosis of the 
liver should be carefully controlled Unfortunately the science of chem- 
ical physiology has not advanced sufficiently to give us rational guidance 
Empirically we have learned that all greasy foods and most acid foods 
aie not well tolerated All stimulants, including cofiee, must be avoided 
A puie milk diet is theoretically advisable, but is larely piactical Few 
patients lemain well nourished on a milk diet, and few can continue it 
without disgust or inaiked dyspeptic disturbances for any length of time 
Milk makes few demands on the digestive organs, is a good diuietic, does 
not lend itself io harmful putrefactive changes in the colon, and is, theie- 
fore, invaluable wheie it can be well tolerated It should form the chief 
article of iiourishinent so long as it is easily and pleasantly taken and 
so long as it is digested Veiy often the milk can be modified to ad- 
vantage 

The addition of bicarbonate of sodium or lime water reduces the ten- 
dency to flatulence and dyspepsia The addition of barley gruel or other 
cereal diluents is rarely palatable to adults for any length of time The 
various pieparations of fermented milk are all valuable, but usually they 
do not possess any advantage over the ordinary milk Skimming the 
milk renders it more digestible 

Practically a puie milk diet is rarely successful for any length of 
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time. It IS of the iilniost iiiiiDoihineG tlial 1he stieiigth of the 23atieiit be 
not saciificcd to any tlieoietie eonsiderationb whatsoever Therefore, a 
mixed diet is piefeiable m nearly all cases All the cereals are appro- 
priate Well-piepaied biead is a desiiable addition Good butter may 
be taken fieely The use of vegetables and fruits must be governed by 
the condition of the stomach and bowels The more acid fruits, such as 
oranges, giapefruit, peaches, plums, must be avoided The coaiser 
vegetables, such as cabbage, kale, tomatoes, and radishes, must be for- 
bidden 

Much diversity of opinion exists regarding the desirability of meat 
My own experience leads me to believe that well-prepaied meats, beef, 
chicken, sweetbreads, lamb, loast veal, are valuable and haimless addi- 
tions to the dietary and may be taken once daily without harm The 
more easily digested fishes are also acceptable The veiy fatty fishes, as 
well as pork, bacon, tongue, goose, lobster, and shrimps, should not be 
taken Eggs are well digested by some patients and upset otheis It is 
necessary to individualize Ciitical observation and a not too close ad- 
heience to theoretic considerations aie recommended 

Drugs — The use of drugs has a distinct place in the treatment of the 
early stages Foimeily it was believed that malaria played a role in the 
development of cirrhosis and qiiinin was often given, but without benefit 
It is now known that tine hepatic cirrhosis is not due to malaiia The 
value of lodid of potassium is problematic In cases occuiring in syphil- 
itic patients the lodid should be pushed to the point of tolerance 

In non-syphilitic cases I have never seen any good lesults from the use of 
the lochds On the eontiary, patients aie often made much woise by pushing 
the lemedy at the expense of the digestion and the appetite I am convinced 
that the diug is useless or even harmful in the oidinaiy cases, and it is not 
indicated unless theie is a suspicion of syphilis In the absence of a positive 
Wassennann oi Noguchi test the lodids should not be given Rolleston, Stadel- 
maiin, and otheis think that lodid of potassium should be given a tiial, even if 
syphilis IS not known to be pieseiit A few authors (Foichhemiei, Eichhoisl) 
believe that good results have been obtained in the early stages of non-syplniitic 
ciiihosis by the long-continued use of raodeiate doses of the lodid of potassium, 
but the laige majority of obseivers aie of a different opinion 

Calomel is a more useful drug Its systematic use was formerly much 
lauded by many Geimaii clinicians It is undoubtedly of gieat value 
in the liypei trophic form of cirihosis (HanoTs disease), and m all eases 
of alcoholic eiirhosis in which there is an associated catarrh of the bile 
passages 

There is a wide variation in the dosage Large doses sometimes exert 
a markedly beneficial influence 0 2 gm (3 grains) may be given three 
times daily for a period of three days, these doses to be lepeated after 
an inteival of several days Calomel can advantageously be given in 
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minute doses for its effect botli upon the liver and the intestinal contents 
Rolleston lecommends 0 006 to 0 003 gm (gr 1/10 to 1/20) given 
three times daily I have fiequently given calomel 0 003 gm (gr 1/30) 
houily foi days at a time with markedly beneficial effects An occa- 
sional dose of a saline purgative before breakfast is of advantage during 
the calomel treatment We must avoid reducing the strength of our pa- 
tients by strong purgatives, and any treatment which deianges the di- 
gestion or lowers the vitality of the patient does more harm than good 

Tieatment at a foreign or native watering resoit is desiiable in the 
early stages if the patient has the necessary leisure and money The 
spa tieatment has well-reeognized advantages Travel has a tome effect 
Patients are relieved of their daily cares and duties They have noth- 
ing to distract their mind from the systematic habits lequiicd at the vari- 
ous resorts They are moie obedient to dietetic rules The gastric and 
intestinal functions aie stimulated to heightened activity by the hot min- 
eral wateis The flushing of the stomach and intestines reduces the pos- 
sibility of autointoxication, and catarrhal piocesses m the bile ducts, 
stomach, and small intestines are relieved Especially useful are Carls- 
bad, Vichy, ITomburg, Kissingen, Harrogate, French Lick, and Bedfoid 
Springs 

Treatment After the Appearance of Ascites — ^Hale White takes a 
most gloomy view concerning the outlook for patients in whom ascites 
has supervened “There appears no doubt,” he says, “that, when ascites 
IS not due to simple chronic peritonitis or tubercular peritonitis, its su- 
pervention in cirrhosis means that the patient will die within two or three 
months ” This conclusion has so many exceptions that we are justified 
in rejecting so pessimistic an attitude toward our patients, and there is 
no doubt that scrupulous attention to details will often be followed by 
more favorable results, especially in private practice Certain it is that 
well-established cirrhosis cannot be cured anatomically, nevertheless, 
cases are recorded in which apparent cirrhosis with ascites has been fol- 
lowed by a clinical lecovery for many years Subsequent autopsies in 
some of these cases have shown that the patients had cirrhosis which had 
become latent It is likewise true that many patients dying of other dis- 
eases are found post mortem to have had cirrhosis of the liver 

The treatment of ascites has two aims 

1 The removal of the fluid 

3. The prevention of its reaccumulation 

Hale White sees no advantage in the removal of the fluid unless the 
breathing and the action of the heart aie impaired The modern ten- 
dency, however, is to withdraw the fluid as soon as the patient is seriously 
embariassed by its presence It is surely preferable to perform eaily 
paracentesis than to exhaust the strength of the patient by vigorous pur- 
gation, which IS almost invariably futile 
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Dinietics do little toward removing accumulated fluid^ though they 
are of some advantage in pi eventing its reaccumulation The dangeis 
of paracentesis when properly performed are few Debove and Cas- 
taigne (7), in a brief but brilliant monograph, call attention to the pre- 
cautions which should be thrown about this apparently tiivial operation 
They, in common with most Erench authorities, consider the point of 
election to be the junction of the outer with the middle third of a line 
drawn fiom the umbilicus to the anterioi superior spine of the ilium 
The median line a few inches above the symphysis pubis is also a suit- 
able place The patient should empty his bladder befoie the puncture 
A small trocar should be used so that the escape of fluid is not too rapid 
Strict antiseptic precautions should be taken The best method of pro- 
cedure is the following If the lateial point is chosen the patient lies 
m bed, for the median punctuie the patient may be seated in a rocking- 
chair, which is tilted backward The abdomen is thoioughly scrubbed 
with soap and water The skin at the site of puncture is painted with 
tmctuie of lodm It is then sprayed with ethyl chloric! A small in- 
cision is made through the skin with a small knife and the trocar is then 
plunged directly into the peritoneal cavity The fluid should be per- 
mitted to escape slowly If the patient is in fair condition all the fluid 
should be removed It is convenient to attach a rubber tube to the can- 
nula in order to conduct the fluid to a basin on the flooi After the fluid 
has all escaped the cannula is removed and a silk suture closes the wound 
This IS then covered with a piece of aseptic gauze Instead of closing 
the wound with a stitch it may be painted over with collodion , the suture 
IS prefeiable A cannula may be left in place for a few days in order 
to retard the accumulation of fluid It soon ceases to dram and its re- 
tention in place has few advantages 

After the fluid has been lemovcd or even during its removal it is gen- 
erally lecommended to fasten a bandage about the abdomen and to diaw 
it as tight as the patient can enduie with comfort A cat-o’-nme-l ails 
bandage is best for this purpose The bandage is supposed to prevent 
faintness on the part of the patient fiom ovei filling of the abdominal ves- 
sels, and even to forestall hemorihages from the same cause During the 
past few years I have usually dispensed with this precaution altogether 
and without regret 

After removal of the fluid one should not overlook the opportunity 
of immediately palpating accurately the liver and spleen Many details 
connected with these organs can then be made out which are obscured by 
the presence of fluid Debove and Castaigne discuss in detail the dangers 
connected with tapping They classify them into two groups, called the 
immediate and the remote complications The immediate complications 
include hemorrhages from the wall of the abdomen, hemorrhages from 
the gastrointestinal canal, and cardiopulmonary disturbances Hemor- 
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iliage fioin tlie wall of the abdomen is dne to wounding of the epigastric 
aitery The blood may escape externally, may infiltiate the abdominal 
wall, 01 finally may be ponied into the abdominal cavity, with fatal re- 
sults Rapid collapse aftei paiacentesis should suggest this possibility 
and lead to a search for the hemoirliage 

Hemoiihages from the digestive tube are due to rapid decompression 
They usually cease sjioiitaneously, but may prove fatal Hence the ne- 
cessity of the eoinpiessing bandage after the puncture 

The caidiovascular disturbances may occur during the paracentesis 
or shortly thereafter Intense dyspnea and lapid dilatation of the heart 
may occur, leading to a fatal collapse This complication must be guarded 
against by using pioper cardiac stimulants before the operation in all 
weak patients Digitalis is especially valuable Hypodeimoclysis of 
260 c c physiological salt solution may be given one houi before the 
operation, and may be repealed after 12 hours In very debilitated sub- 
jects it IS advisable to remove only a few liters of the ascitic fluid, enough 
to prevent the mechanical embaiiassment caused by the fluid Tlie re- 
mote complications are two in number and only gradually follow the re- 
moval of the fluid The first is called by the French writers fiaiiemie 
sereuse, i e, exhaustion of the blood serum, the second is a deep jaun- 
dice, the so-called icterus giavis, which supervenes a few days after para- 
centesis Both of these complications are prevented by observing the 
precautions already mentioned 

How Can Reaccumuuation of the Fluid Be Delayed on Pbe- 
VENTED ^ — A milL diet is strongly advocated by many French clinicians 
Lanceieau in particular considers it an absolute condition of success 
The milk diet acts in two ways, first, by sparing the liver cells, and, sec- 
ond, by stimulating copious diuresis Many cases are on record in which 
the rigid milk diet prolonged over many weeks was followed by a dis- 
appearance of the ascites and a complete clinical cure Approximately 
three liters should be administered daily, but the quantity will vary with 
each individual The salt-fiee diet was first used in the treatment of 
the ascites of cirrhosis in 1903 by Achard et Paisseau (1) It has been 
tiled with varying success in hundreds of cases since that date All ob- 
servers agree that the absorption of fluid from the peritoneal cavity un- 
der the influence of the salt-free diet is not nearly so rapid as the disap- 
pearance of edema of the legs in cases of nephritis or heart disease There 
is no doubt, however, that ascites has been made to disappear by withhold- 
ing all salt from the dietary. 

An interesting summary of observations was published by Henri 
Guilhaume (13) Among his conclusions are the following 

1 Under the influence of a salt-free diet ascitic fluid is absorbed 
less readily m cases of cirrhosis of the liver than in cases of Bright’s 
disease or cardiac insufficiency 
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2 The therapeutic results are superior to those obtained by a milk 

diet 

3 The salt-free diet should be tried in eases of cirrhosis as rigidly 
as the endurance and taste of the patient will peimit 

Sir Clifford Allhutt (2) describes a sensible method of using the 
salt-free diet ^^At first only the salt on the table is foi bidden The next 
step IS to reduce the salt in the dishes, the bread and buttei, etc , so that 
m four or five days more all salt is rigorously excluded The total ex- 
clusion is tolerable for another four or five days, when a little salt may 
be added to the cooked food or to the bread, and so giadually a letuin 
made not to ordinary quantities of salt, but to so much as may be leally 
necessary ’’ 

Organotherapy has been tried in cases of cirrhosis Usually the un- 
cooked liver of hogs is taken in daily doses of about 150 0 grams (5 oz )„ 
Successful cases were reported in 1896 by Yidal and by Gilbert et Car- 
not (14) Moiiras reported seven cases in which the ascites was cuied 
by organotherapy and collected other cases Debove et Castaigne have 
not seen glowing lesults from this treatment, and call attention to the 
danger of infecting the patient with tubercle if the raw liver is employed 
Various drugs have been recommended to delay the accumulation of 
fluid Diuretics are preferable to cathartics because they are less ex- 
hausting to the patient Hale White thinks highly of copaiba lesin in 
doses of 15 grams (10 gm ) The pill known as Baillie’s or Addison’s 
pill, composed of one gram each (0 06 gin ) of powdered digitalis leaves, 
squill, and blue mass, is very populai and often efficient Musser recom- 
mends apoeynum, of which the tincture can be given in doses of 15 to 
30 minims (10 to 20 c c) three times daily, or the fluid extract m 
doses of 10 minims (0 6 c c ) three times daily Calomel in minute 
doses IS often useful Diuretin is not beneficial lodid of potassium is 
without avail 

Purgatives if pushed to extremes do more harm than good In mod- 
erate doses they do not seem to prevent the accumulation of fiuid Jalap 
is probably the most beneficial 

In 1909 Eichhorst (9) spoke in the highest terms of the value of 
cream of tartar, not only to prevent the accumulation of fluid, but also 
to cause its rapid absorption. Eiehhorst’s formula is as follows 

Decocti althaese . . . . 180 0 §vi 

Potassii bitartratis 15 0 5iiiss 

Syrupi simplicis . 20 0 5v 

Sig — Shake well One tablespoonful every two hours. 

Jusgen reports the results of using Eichhorst’s remedy in the St 
George Hospital m Hamburg His conclusions are very favorable The 
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mild cases showed lapid improvement, even m seveie cases with maiked 
ascites and edema the ascites quickly disappeaied hTephiitis delays, hut 
does not pi event, favorable lesnlts so long as the heait is not seiiously 
damaged Dock (8) repoits a case which showed marked improvement 
undei the use of compound ]alap powder which contains cream of taitar 

Eeducing the cpiantity of fluid ingested may temporal ily limit the ac- 
cumulation of fluid, but has so many objectionable features that it can- 
not be lecommended 

The sill gi cal tieatment of the ascites of cnihosis was oiigmated in- 
dependently by Talma and Morison It was based on an efloit to aid 
nature in establishing a collateral ciiciilation between the poital and the 
systemic venous system E P Weber (24) thus describes the theory 
of the opeiation ‘^^Cases of hepatic cirrhosis might perhaps be roughly 
divided into the two following groups 

Patients who for some reason (for instance, the presence of old 
perihepatitis and perisplenitis and extensive spontaneous omental adhe- 
sions) have the collateral venous circulation well established, and do not 
readily develop ascites, but are especially liable to hematemesis from 
dilated esophageal or gastric veins The liver is generally decidedly 
enlarged in this group of cases 

“b Patients with a poor collateral venous circulation who develop 
ascites early The main object of omentopexy and peritoneal drainage 
should be to convert patients of class b into patients of class a ” 

The technique of the original Talma operation or the Talma-Morison 
operation must be sought for in textbooks on surgery Numerous modi- 
fications have been devised by other surgeons 

It IS difficult to estimate the value of surgical interference The pub- 
lication of many successful cases resulting in good health for many years 
encouiages operative treatment nevertheless, a large majoiity of the 
patients operated on either received no benefit at all or had their lives 
shortened by the opeiation Undoubtedly hundreds if not thousands of 
unfavorable cases have never been reported Dock suggests that the facts 
be laid before the patient himself Many a patient would brave the dan- 
ger of the opeiation in the hope of a possible cure Polleston says (page 
260) “When medical treatment and a course of lodid have not benefited 
a case of ascites, which is thought to be due to either syphilis or cirrhosis, 
the question of operative interference should be considered ” 

The earlier the operation is peifoimed the better the chances of per- 
manent relief To operate in a late stage means almost inevitably to 
meet with failure 

Treatment of the Terminal Stage.— Of 34 fatal cases in the clinic of 
Professor Spillman and Bernheim in Haney (5) seven died of spontane- 
ous hemorrhage, one of hemorrhage after paracentesis , five died of icterus 
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giaviSj three of uremia, six of tnhcrciilosis, five of hionehopnoumonia, 
one each of heart failuie and infection, and two of simple peiitonitis 
When the disease runs its course the final stages are often maiked by 
deliiium and coma These symptoms may be of lenal, intestinal, or 
hepatic oiigin Hemorrhages may occur at any stage in the disease, in 
fact, hematemesis is fiequently one of the earliest symptoms The treat- 
ment of the hematemesis is the same as in cases of gastric ulcei Abso- 
lute rest, absolute abstinence from food or drink, the external application 
of ice, and the use of morphin hypodeimatically compiise the loutine 
treatment The patient must lie flat on his back at least for three or 
foiii days, an ice bag should be placed on the epigastiium If the pa- 
tient IS shocked or restless nothing is so useful as moriihiii given hypotloi- 
matically iii doses of gr % to gr % (0 015 to 0 008 gm ) repeated cveiy 
3 to 6 houis if required Hypodermoclysis may be needed in severe cases 
The patient should not be peimitted to suck ice or sip water Ilcmosl-alic 
agents by mouth or hypodeimically are of little or no avail Calcium 
ehlorid in dram (4 0 gm ) doses may be given by the rectum Aftei the 
hemoiihage has ceased at least twenty-four hours should elapse before 
feeding either by mouth or by rectum is begun Rectal infections of 8 
ounces (250 c c) of salt solution every six hours answer eveiy require- 
ment and are preferable to nutrient enemata After foity-eight houis 
iced milk mixed with equal portions of lime water should be given per os, 
beginning with two ounces every two hours Ho absolute rules can be 
given, larger or smaller quantities seem to be tolerated equally well 
One must be guided by the symptoms Patients often live many years 
after the initial hemorrhage The after-treatment is given in detail 
above When hemorrhage from the stomach or bowels occurs in the ter- 
minal stage of cirihosis, the end of the patient is not far off Tmpcntine 
enemata are recommended by Rollcston foi severe attacks of inelena 
without hematemesis Hemorrhage from other mucous membianes should 
be treated locally when possible (epistaxis, hemoiihoids, etc ) , multiple 
hemorrhages usually indicate advanced hepatic insufficiency and signify 
an early end 

The deliiium and coma must be treated in a palliative manner Stren- 
uous effoits to piolong life to the utmost by means of packs, transfusions, 
etc , are not in place When the outlook is hopeless it becomes the duty 
of the physician to prevent suffering, rather than to prolong life 


Pkolapse op the Liver or Hepatoptosis 


Mild grades of liver displacement are not infrequent Total pro- 
lapse IS much rarer It occuis principally in women over forty who have 
home several childien and who present various symptoms of neuras- 
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theiiia It IS conimonly associaled with genet al visceioptosis (q v ) and 
almost always lesiills fioni a weakening ol the intiaahdonunal ligaments 
and the abdominal wall It must be iiiidei stood that complete ptosis of 
the liver usually involves a double lotation of the liver, in addition to the 
diopping of the organ The liver rotates on a transveise axis, so that 
the diaphragmatic poition moves anterioily, bringing the anteiior surface 
into gi eater contact with the anterior abdominal wall The undei sur- 
face of the liver turns also to the left, the convexity to the right The 
liver thus becomes easily palpable, moves easily undei the hands, drops 
when the patient stands, and can be pushed back into place when the pa- 
tient lies down 

The treatment must fulfill three indications: 

To Support the Prolapsed Organ. — In the milder grades this can be 
accomplished by any well-fitting abdominal supporter which, like all 
pioper abdominal bandages, must bung most pressure to bear on the 
lower half of the abdomen In the seveier cases we must resort to strap- 
ping with adhesive plaster or to the nse of specially designed coisets 
Strapping with adhesive plaster has the obvious disadvantage of being 
only a temporary appliance , the strapping must he frequently renewed , 
it tends to irritate the skm and cannot be compared in permanent com- 
fort with a proper coiset The requisites for a good corset are thus ex- 
cellently summarized by W Hale White (25) * 

“It should have a firm grip on the ilia, be loose at the upper part, and 
be so made that by lacing it from below upward considerable piessure is 
brought to beai on the lower part of the abdomen, it should be laced up 
when the patient, in the erect posture, drawing a deep inspiration, thus 
raises the ribs and at tbe same time contracts the abdominal muscles as 
much as possible 

To Increase the Tone of the Abdominal Walls. — This can he accom- 
plished by abdominal massage, by electricity, and by gymnastic exercises 
The usual exercises for increasing the power of the abdominal muscles 
are these 

The patient lies on his hack, and keeping the legs stiff raises and 
lowers the upper half of the body six to ten times Or, lying flat, he 
alternately bends and straightens out the legs with the body held rigid 
Deep breathing exercises are also of value 

To Increase the State of Nutrition of the Patient — This relieves hep- 
atic congestion, and tones up the muscular system Detailed instiuctions 
are not necessary The principles of dietipg will he discussed under en- 
teioptosis (q v ) The use of cholagog cathailics is invaluable and gen- 
eral tonics are usually indicated When palliative measures fail to relieve 
the symptoms sufficiently resort may he had to surgical procedures This 
is only exceptionally necessary Gerard Marchant was the first to fix 
tbe liver by suturing it to the costal margin in 1891 Since that date 
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various other methods of suturing and attaching the liver have been 
successfully employed. 


Abscess oe the Liver 

Multiple abscesses of the livei of pyemic origin and suppurative py- 
lephlebitis are practically always fatal and are not amenable to medical 
or suigical tieatnient The only hope of successful treatment in tlie 
fiituie is along the lines of serum treatment All we can do at present 
is to combat the gcneial pyemia 

The solitary abscess of dysentery, the tiaumatic abscess, and the sup- 
puration by extension from a purulent gall bladdei can all be successfully 
treated by the surgeon It is probable that the more general adoption 
of the ipecac tieatment in cases of dysentery will somewhat limit the 
incidence of hepatic abscess, which complicates dysentery m from 15 per 
cent to 30 per cent of all but the acute cases The chances of lecovery 
are increased by an early diagnosis Diagnostic puncture of the liver 
should, theiefoie, be piacticed suspicion’’ and is a haimless pro- 
cedure when propel ly carried out A few years ago a young man fiom 
Eloiida was under my care for intermittent fever and liver pains He 
had had dysenteiy, but had no discoverable amebse in the stools and no 
local signs Owing to the persistence of symptoms and the exclusion of 
other possible foci, liver piinctuie was freely performed, and revealed a 
deep-seated abscess, which was opened and drained by Dr H T Whit- 
aere with perfect results 

Geo E Johnson (15) says that ^Virgical treatment must be prompt 
and bold and radical Ho measure will succeed which does not completely 
evacuate the abscess cavity and allow free drainage This can be done 
with piecision and safety only by incision Aspiration, puncture with 
trocar, diiect punctiiie with scalpel, opening by caustics, or the thermo- 
cautery are unceitain, insufficient, dangerous, and unsuigical, and aie 
mentioned only to be condemned ” 

When an abscess points oi when its location can easily be determined 
on exposure of the liver it is often best to peiform the operation in two 
stages There is consideiable room for diEeience of opinion as to the 
advisability ot opeiating after riiptuie of the abscess into the lung The 
best practice seems to be to postpone operation until the patient’s health 
can be built up by tonics, good feeding, and sea an Ruptuie of the 
abscess into the colon or externally is usually followed by spontaneous 
recovery Rupture into the peritoneal cavity, the pleuia, the pericar- 
dium, or elsewheie calls for immediate surgical interference 
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Titmoes and Cysts of the Liver 

The simple cysts and benign tnmors of the liver are usually patho- 
logical curiosities and have comparatively little clinical inteiest A grow- 
ing tiimoi should always arouse suspicion of syphilis and should he 
tieated accordingly with laige doses of lodids or mercuiy (see Syphilis 
of the Livei) Early siiigical interference will piobably result in the 
saving of some lives in cases of primary carcinoma, especially of the gall 
bladder Resection of the diseased aieas is carried out successfully by 
modern methods Actinomycosis of the liver should be treated by large 
doses of the lodids Hydatid disease is curable surgically in the large 
majority of cases C MacLaurm (19) gives a record of 420 cases of 
hydatid disease treated in the Royal Prince Albert Hospital in Sydney. 
During the past five years the operative mortality was only 1 to 2 per 
cent ‘^The only cases which now die/’ says MacLaurm, ^‘are some of 
those which were ruptured and a few which have suppurated ” The 
ultimate outcome in this disease, howevci, is always doubtful Recur- 
rence IS common and the peritoneum frequently becomes involved This 
complication is usually fatal The operation of choice is the excision of 
the mother cyst By preference the posterior transcostal route is selected 
when possible 

Cancer of the liver, when piimary, nearly always runs a veiy rapid 
course, so that only a few months elapse between the onset and the fatal 
termination Hot all cases require opiates, but morphm should be given 
without stint when pain is a prominent symptom The treatment of 
secondary carcinoma is purely symptomatic I am of the opinion that 
much sufieimg can be spared the victims of gastrointestinal cancers by 
reducing the diet to the simplest possible rations, excluding, so far as 
is possible, all albuminous foods Barley and oatmeal soups, and gruels 
should be the basis of the diet Opiates, when required, should be given 
Many a patient, however, has his total sufiering increased by the too early 
and careless use of morphm In general terms, we may say that, when 
patients have an incurable malignant disease, our efiorts should be di- 
rected not to prolonging life, but to making it tolerable 
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CHAPTER VIII 


DISEASES or THE PANCREAS 
WiLDEE TiEESTOIT 

General Considerations. — In 1898 Oser (29j wrote “We are raiely 
in a position to make a coirect diagnosis of pancreatic disease^ and there- 
fore can seldom employ a rational mode of treatment The work of 
the last ten years, however, has greatly enriched onr knowledge of the 
pancreas and its diseases in all directions, so that to-day we are often 
able to diagnosticate correctly and cure or alleviate diseases of this inter- 
esting gland This great advance is due largely to the labois of Robson 
fSS) and Korte (19) in the domain of surgery, and to v dSToorden and 
his pupils and Wohlgemuth in medicine 

As IS well known, the pancreas is a gland possessing both an internal 
and an external secretion It is with the latter that we are concerned 
here, as the internal secretion is dealt with in the chapter on diabetes 
Recent work by Wohlgemuth (45) and by Rickel (2) has shown that the 
amount of the pancreatic secretion can be influenced to a consideiable 
extent by diet and drugs Thus bouillon, alcohol, sodium chlorid, hydro- 
chloric acid, and pilocarpin all increase the secretion, while alkalies, 
atropin, and opium dimmish it The amount secreted is least on a fat 
diet, somewhat greater on one of protein, and largest on a carbohydrate 
diet The concentration of the ferments, however, varies widely under 
different conditions, and no definite laws for man have been established 
yet. The pancreas secretes very little except under the administration 
of food by the mouth, so that m lectal feeding and starvation we possess 
ways of temporarily setting the gland at rest 

Secretin injected subcutaneously causes an active secretion of pan- 
creatic juice in animals, and this secretion can be inhibited by the in- 
jection of adrenalin, as shown by Pemberton and Sweet (30) These 
facts, howevei, have not yet proved of value in practical therapeutics 
Opotherapy. — ^Where the pancreatic juice is deficient, it has been 
shown (Tileston, 40) that the administration of raw pancieas or of pan- 
creatic extract increases very materially the absorption of both fat and 
protein. This is in marked contrast to the inefficiency of these prepara- 
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tions m supplanting the tniernal secietion of the pancreas in diabetes 
Eaw panel eas is somewhat more effective than the extracts, but is harder 
to proem e, and usually soon becomes distasteful to the patient Any 
good preparation will do, 25ankreon does not seem to be supeiioi to otliei 
active extracts It is best given after meals with an equal amount of 
calcium carbonate, in rathei large doses, one to thieo giams (15 to 45 
grains) The addition of the alkali tends to insure an alkaline medium 
foi the action of the ferments, and to prevent their destruction by the 
hydiochloric acid of the gastric juice 

Surgical Treatment of the Pancreas. — The experience of lecent years 
has demons tiated that the pancreas may be attacked quite freely, exten- 
sive resections may be perfoimed, free meisioiis may be made, oi small 
pieces may be removed for examination without danger, provided that 
injury to inipoitant adjacent stiiictiires (splenic aitoiy and vein, pan- 
el eatico-duodenal and middle colic arteries, inferior vena cava, etc ) is 
avoided, adequate drainage is supplied, and the peritoneum is piotecfccd 
from the conosive action of the panel eatic juice 

Routes oe Appro aoii to the Pancreas — Y arious methods of ex- 
posing the panel eas for the pin poses of operation have been devised They 
may be divided into tiansperitoneal and extraperitoneal routes Of the 
former there are thiee (1) Through the gastrohepatic omentum, useful 
only in cysts presenting above the stomach, and in marked ptosis of the 
stomach, (2) through the gastiocolic omentum, the usual loiite wheic ex- 
posure of the whole gland is desiicd, and (3) thiough the transveiso 
mesocolon, for cysts presenting below the colon, and for exposuic of the 
tail of the pancreas The extiaperitoneal routes are the lateral abdominal 
one of Bardenheuer and the lumbar The former is said to give a good 
exposure of the body and tail of the jiancieas, while the latter is useful 
only in the drainage of cysts and abscesses of the organ. 

The best works to consult on diseases of the pancreas are those of 
Opie (28) for the pathology, and of Robson and Cammidge and Koite 
for the surgical and clinical aspects, Oser’s monograph in ETothnagel’s 
encyclopedia, though now out of date, contains much valuable informa- 
tion 


ACUTE PANCREATITIS 

This condition is characterized by the sudden onset of excruciating 
pain in the epigastrium, soon followed by vomiting, which becomes inces- 
sant, by collapse, and the appearance of a diffuse swelling in the epigas- 
trium, which IS tender Constipation is marked, but usually not absolute 
The disease is usually mistaken for acute peritonitis or intestinal obstruc- 
tion, but the diagnosis may be made at the time of the lapaiotoniy, if not 
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befoic, by tlic picsonce of fat neciobes in the mesenteiy and omentum 
and of blood-stained fluid fiee in tbe peritoneal cavity 

Eoi tlie purpose of treatment the liemoiibagic, suppurative, and gan- 
grenous forms may be considered together It will be advisable, how- 
ever, to discuss separately the early stage, in which the symptoms of pam, 
collapse, and vomiting predominate, and the later stage of abscess forma- 
tion, when there are chills and hectic fever and a tumor in the epigas- 
trium 

The Early Stage — In the severe cases operation offers the only hope 
for the patient, foi recovery under medical treatment almost never oc- 
curs It has been recommended by some suigeons to wait until the period 
of collapse is over before operating, on the ground that the mortality of 
operation during the stage of abscess formation is much less than that of 
early operation But this reasoning is fallacious, because the majority 
of patients die in the early stage, and only the moie favorable cases sur- 
vive till an abscess appears The collapse being due to the absorption of 
toxic products from the diseased pancreas, it is logical to operate at once 
and remove the source of intoxication 

With regard to the method of operation, there can be no question 
that drainage of the pancreas, preferably with incision of the gland, is 
the best proceduie The statistics of v Mikulicz (44) show this very 
clearly, for the mortality in the cases without drainage of the pancreas 
was 80 per cent , while in those with drainage it was only 38 per cent 
The incision is made in the middle line, the general peritoneal cavity is 
walled off with gauze, the pancreas exposed, usually by the gastrocolic 
loute, the swollen gland is incised in several places, the fluid is mopped 
up with gauze, and drainage is provided, either through the original 
wound, 01 thiough a stab wound in the left loin Hemorrhage may be 
controlled by packing with gauze If jaundice is piesent, it is important 
to drain the gall-bladdei , gall-stones, if present, should be removed if the 
condition of the patient permits, otherwise they may be left for a later 
operation It is essential that the operation should be rapid and that 
shock from unnecessary handling of the intestines and exploration of the 
abdominal cavity should be avoided The operative mortality in the 
early stage is high, being 61 per cent in the 69 cases collected by Robson 
and Cammidge (33) , but it must be remembered that the disease is 
practically always fatal without operation 

A recent publication by Korte (21) is of great inteiest in this con- 
nection, embodying, as it does, the experience gained by him and Bren- 
tano 111 a senes of 44 personal eases of acute panel eatitis, 38 of which 
were operated upon In four of the latter the operation was undertaken 
for disease of the hile-passages, and the lesion of the pancreas was not 
directly treated , all died Of the lemainmg 34 cases 18 got well, giving 
a mortality of 4l per cent Contrary to the statements of previous writers, 
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his statistics showed that recoveries were much more frequent in the early 
stage than latei Thus the moitalily in IG cases oiicrated on m the liibt 
two weeks was 31 per cent , in 14 cases in the third and fourth weeks 50 
per cent , and in lour cases in the fifth to seventh weeks 100 pei cent 
Korte believes that early operations may prevent necrosis and gangrene, 
especially if pressure is relieved and drainage facilitated by puncturing 
the gland m several places with a blunt mstiument The mortality was 
greatly increased by the presence of necrosis and gangrene, being only 24 
per cent in 21 cases without much necrosis, and 85 per cent m 13 eases 
wheie extensive destruction of the gland had taken place 

In a certain number of cases the disease runs a milder course (the 
subacute foim of Robson and Cammidge), the onset being less severe and 
collapse absent Here it is allowable to wait until an abscess has formed ; 
indeed, the patients usually do not come to the hands of the surgeon until 
suppuration has occurred Occasionally the inflammation subsides with- 
out abscess formation, and m such cases the question of piiiely medical 
treatment may be considered Since, however, relapses aie common and 
may piove fatal, it is probably better to operate even in the absence of 
abscess formation 

The Late Stage. — Treatment here consists simply of opening the ab- 
scess and providing drainage The incision is made over the most prom- 
inent pait of the abscess, which will usually be in the middle line, but not 
infiequently in one or the other loin The operative results in this stage 
aie decidedly better than in the early stage, Villai’s (42) statistics show- 
ing a mortality of 38 per cent in 53 operations This does not take into 
account the cases which died later of diabetes or inanition, the result of 
destructive changes in the pancreas The chances foi recovery are best 
where there is a single abscess, while cases with multiple abscesses or 
diffuse suppuiation almost always die 

Dietetic and Symptomatic Treatment — ^Most cases will i equire mor- 
phia for the pam Cathartics are not indicated, but the lowei bowel 
should be emptied by eneinata Lavage of the stomach may be employed 
against the vomiting The collapse is to be combated by the usual ineas- 
uies Dining the eaily stage it is bettei not to attempt feeding bv mouth, 
but to iCboit to lectal feeding Theie aie two reasons foi this firstly, be- 
cause the vomiting is often nncontrollable , secondly, because it is desirable 
to place the pancreas at rest, and tins is best done by a\uiding the chief 
stimulant to pancreatic secretion, the presence of food in the duodenum 
Latei on skimmed milk or buttermilk would be an appiopriatc form of 
nourishment After recovery from the immediate effects of the acute 
disease, chionic lesions of the pancreas often lemain, especially diabetes 
or insufficiency of the pancreatic secretion, directions for the treatment 
of these conditions will be found in the chapter on diabetes and in tbe 
section on the diet in chronic pancreatitis 
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CHRONIC PANCREATITIS 

Chronic pancreatitis occurs m the foim of a chronic inflammatory 
process involving chiefly the interstitial tissue Opie (28) distinguishes 
two types, the inteo lobular, in which the process involves the hands of 
connective tissue which run between the lobules of the gland, and the 
'inieraciriar, m which the connective tissue proliferation takes place be- 
tween the acini In the mteilobiilar type the islands of Laiigerhans aie 
not involved until late in the disease, if at all, while in the intci acinar 
form involvement of the islands is apt to occur eaily, with diabetes as 
the consequence The main causes of chronic pancreatitis aie infections 
from the intestine or from the biliary tract by way of the duct of Wir- 
sung, obsti notion of the ducts, as by tiimois of the head of the pancieas, 
gall-stones in the duodenal papilla, or pancreatic calculi, alcoholism, 
syphilis, and arteriosclerosis Localized pancreatitis may occur by exten- 
sion from a gastric or duodenal ulcei The Laennec type of cirrhosis is 
very frequently accompanied by chronic pancreatitis, both being probably 
due to a common cause, alcohol Hemochromatosis is usually associated 
sooner or later with ehionic pancreatitis and diabetes 

The symptoms of chronic pancreatitis vary consideiably according to 
the part of the gland affected Perhaps the majority of cases show no 
definite symptoms of pancreatic disease dining life, and are fiist discov- 
ered by the pathologist Clinically the condition is met with most fre- 
quently as a complication of infections of the bile-passages, and here the 
S3nnptoms of pancreatitis will be masked by those of the biliary infec- 
tion, and the head of the pancreas will be found enlaiged and hard at the 
operation undertaken for gall-stones In another type which is faiily 
common there is chronic jaundice due to pressure of the inflamed head 
of the pancieas on the common bile duct, and here there aie attacks of 
pain in the epigastrium, and sometimes the enlarged gland may be felt as 
a hard, tender tumoi In such cases the diagnosis fiom cancer of the 
pancreas is often difficult, even after the abdomen has been opened Or, 
again, the piessure may be exerted on the ducts of Wirsung and Santorini, 
and exclusion of the pancreatic juice from the intestine take place, re- 
sulting in characteristic distiiibances of digestion, with the passage of 
very bulky stools, showung on microscopic examination large numbers of 
droplets of neutral fat (steatorrhea) and many undigested muscle fibers 
(creatorrhea) In such cases, if a considerable amount of fat is given 
in the diet (about 100 grams), there will usually appear in the stools 
masses of fat visible to the naked eye, a phenomenon which is piactically 
pathognomonic of absence of the pancreatic juice from the intestine 

In many cases, however, there is neither jaundice noi complete ob- 
struction of the panel eatic ducts, and then the clinical diagnosis becomes 
31 0 
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very difficult It is possible in those cases with glycosuria and attacks 
of colicky pain situated in the epigastiium, and may be made with some 
reserve m cases of pain, emaciation, and ahmentat ij glycosuria Pan- 
creatitis may be suspected in those cases of alcoholic cirihosis showing 
marked glycosuria after the administration of glucose, even m the absence 
of abdominal pain Alimentary levulosuria, on the other hand, points 
rather to disease of the liver than of the pancreas The well known 0am- 
midge reaction is of little or no value in the diagnosis of pancreatic dis- 
ease 

Treatment of Chronic Pancreatitis - — The first indication in this, as 
in all disease, is to find the cause, and remove it if possible Gataiib of 
the stomach and duodenum should receive careful attention, and the un- 
derlying causes, of which alcohol is peihaps the chief, should be elim- 
inated In all cases of cholelithiasis in which there is reason to suspect 
involvement of the pancieas the gall-stones should be removed and the 
gall-bladder diained This in itself is usually sufficient to bring about 
a cure of the pancreatitis Thus, in a case of cholelithiasis seen by the 
writei, with slight jaundice and small amounts of sugai in the urine, the 
glycosuiia disappeared aflei the removal of a gall-stone from the cystic 
duct Syphilis, although a rare cause of pancreatic disease, should he 
borne in mind, for specific treatment may prove curative 

Medical Treatment — In those eases wliicli have not i cached the 
later stage, m which cuie by any means is impossible, an altonijfi should be 
made to bring the mfiammatory process to a standstill hv means of rest 
in bed, heat applied to the epigastrium (either in the shape of poidtices 
or the theimophor), and appropriate diet 

The diet in chronic pancreatitis should he adapted to the circum- 
stances of the individual case, depending on the presence oi absence of 
obstruction of the common bile duct and the paiicieatic ducts, and of 
glycosuria If all the ducts are open the diet should be simple and easily 
digested, that is about as mucli as cau be said at present It remains 
for future investigations to show wliicli foim of diet puts least work upon 
the pancreas It is known to he sure thaO as a rule, in human beings a 
diet of fat and protein calls forth the smallest amount of pancreatic puce, 
and a diet of carbohydrates the largest, hut, as the eoncenti’at ion of the 
pancreatic juice varies considerably under diftercnt conditions, it prob- 
ably would he a mistake to prescribe an anti-diabetie diet 

If the bile dnet is obstructed, but the pancreatic ducts aie open, as 
shown by the presence of jaundice with an excess of fatty acid crystals, 
but no gross fat and few neutral fat droplets in the stools, the diet should 
be that of simple jaundice, i e , with fats restricted 

When the stools are bulky and show fat visible to the naked eve, and 
under the microscope large numbers of neutral fat droplets and undigested 
muscle fibers, in other words, when the pancreatic juice ib absent from 
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the intestme, the diet should consist largely of milk, eggs, bread, cereals, 
and carbohydrates, for in such cases casein, egg albumin, and vegetable 
protein are better digested than is meat, and emulsified fats are probably 
better digested than are the non-emulsified Carbohydrates are well di- 
gested in the absence of panel eatic ]uice, and may be given freely unless 
glycosuria is present 

Opotherapy — As was stated at the beginning of this chaptei, the ad- 
ministration of raw pancreas or of active pancreatic extracts often in- 
creases very materially the absorption of fat and of protein in cases where 
the pancreatic juice is deficient Quite large doses should be given, fiom 
one to three grams (15 to 45 grains) three times a day after meals, with 
an equal amount of calcium carbonate If the extract is without effect 
raw panel eas should be tried, using the whole gland of a pig or sheep, 
procured fresh each day Sailer (36) has reported the recovery of two 
cases of chronic pancreatitis following the use of small doses of pan- 
creatic extract (10 grains, 0 60, three times a day, given in gelatin cap- 
sules hardened in formalin to protect them from digestion in the stomach). 
It is hard to understand how such small doses eould be curative Where 
jaundice is piesent the use of desiccated bile or of bile salts is indicated, 
as the fat-splitting action of the pancreatic juice is greatly enhanced by 
the presence of bile 

SuRGiCAE Treatment of Chronic Pancreatitis — Surgical treat- 
ment IS indicated, (1) in all cases which are due to gall-stone disease, 
(2) in the absence of gall-stones in those cases where jaundice exists and 
medical treatment is without avail, and (3) where there are repeated 
attacks of violent pain in the epigastrium 

In the cases associated with cholelithiasis removal of the gall-stones 
with diainage of the biliary passages for a few weeks usually results in a 
cure In advanced cases cholecystentei ostomy as advocated by Robson 
(33), or cholecystgastrostomy (Kehr, 16), is preferable, as it affords per- 
manent drainage of the bile passages These latter operations are also„ 
indicated in cases of pancreatitis with jaundice due to compression of the 
common bile duct by the head of the pancreas The anastomosis should 
be made, if possible, between the gall-bladder and the duodenum, or the 
uppei part of the jejunum Anastomosis with the transverse colon is un- 
desirable for two reasons* firstly, because the bile is not available in the 
small intestine for digestive purposes, secondly, on account of the danger 
of infection of the bile passages from the colon 

Drainage of the bile passages acts favorably on the inflamed pancreas 
in two ways (1) it removes the source of bacterial infection, and (2) 
it relieves tension on the head of the pancreas by the dilated common bile 
duct Mechanical obstruction to the outflow of the pancreatic juice, a 
potent cause of pancreatitis, may be removed where there is a stone im- 
pacted in the duodenal papilla or m the pancreatic portion of the common 
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duct, or in the duct of Wirsung Medical tieatment should not he per- 
sisted in longer than six weeks after the appearance of jaundice, on ac- 
count of the likelihood of the development of the hemoirhagic diathesis 

Where jaundice is intense and of long duiation the danger of hemor- 
ihage at the operation, or afterwaid, may he best averted hy the trans- 
fusion of Wood shortly before the laparotomy The blood of the donor 
and of the patient should be tested previously, to make suie that hemolysis 
does not occur In case tiansfusion is not available, the next best meas- 
ure IS the subcutaneous injection of 30 to 50 c c of human serum, or, 
failing this, of rabbit serum 

The administration of calcium salts, which has been so waimly advocated by 
Hobson and otheis, has piobably little effect as a piophylaetie against hemoiihage 
They may be used if nothing bettei is at hand, iii the foim of calcium lactate, 
60 giains (4 0), in divided doses, given the day before operation, and by enema 
afterwaids Ilemoirhage from the wound aftei operation may be controlled by 
packing combined with the local use of adienalin 

In a few instances operation has been undertaken in the absence of 
jaundice foi the relief of attacks of severe epigastric pain, in the case 
of Martina (34) partial decapsulation of the pancreas, which was en- 
cased in a mass of dense fibrous tissue, restored the patient to health 

The piesence of a moderate amount of glycosuiia is not a conlram- 
dication to opeiation, but rather the contrary, for in cases not too far ad- 
vanced a cure of the pancieatitis may be expected, and with it a disap- 
pearance of the sugar from the urine In other cases the patient is ap- 
parently restored to health, but the pancreas has been too much damaged 
for restitution to the normal, and the diabetic condition persists It goes 
without saying that cases of grave diabetes should not be opeiatcd upon, 
except as a last resort 

The results of surgery in the hands of skilled operators have been 
most encouraging Thus Eobson (33) states that his operative mortality 
m 1904 was 3 9 per cent Of 55 patients operated on foi chronic pan- 
creatitis with gall-stones, 3 died soon after operation, all were in very 
poor condition at the time of operation, of the 52 who recovered, 48 
were living and well when last heard from, one 9% years after operation 
has diabetes, one died of cirihosis of the livci, and two otheis of diseas ^ 
not related to the pancreas Out of 46 cases of pancreatitis without gall- 
stones, one died after operation, six did not reply to letters, the others 
weie all well, with the exception of one patient, who developed glycosuria, 
one who ^^shows signs of permanent damage to the pancreas hy the urinary 
(i e , Cammidge) test, and one who has anemia suggestive of the per- 
nicious type ” Since then Eohson’s mortality has sunk to 2 per cent , a 
truly brilliant record Eehi’s (16) results aie not so striking, perhaps 
because his material is different Of five cases of pancreatitis without 
gall-stones, all were cured, while in 54 cases associated with gall-stones 
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the mortality was 17 per cent He prefers anastomosis of the gall-hladder 
with the stomach to that with the duodenum, for technical reasons, ap- 
parently the entiance of the bile into the stomach has not proved injiuious 
to the digestion in his patients Wheie the stone is in the common duct 
he piefeis to excise the gall-bladder and dram the hepatic duct, while 
Robson retains the gall-bladder if possible, on the chance that cholecysten- 
terostomy may be required later 

HEMOCHROMATOSIS 

This remarkable condition is characterized by the deposition of pig- 
ment in the skin, liver, pancreas, and lymph nodes, and by the occurrence 
of cirihotiG changes m the liver and pancreas The latter frequently lead 
to diabetes Since the cause is unknown, the treatment must be purely 
empirical In the later stages, when glycosuria is 23iesent, the treatment 
IS that of diabetes The disease is apparently always fatal sooner or later 

PANCREATIC INFANTILISM 

Byrom Bramwell (5) has described a case of stunted growth with 
diarihea and fatty stools, in which the administration of pancreatic ex- 
tract over a long 2 )eriod was accompanied by a very rapid increase in 
weight and height, and the development of the sexual organs, which were 
previously in an infantile state He therefore ascribed the infantile con- 
dition to defective pancreatic secretion The condition must be quite 
rare, for no more cases have been repoited Herter’s (15) cases of stunted 
growth with diarrhea do not appear to come under this category. 

TUBERCULOSIS OP THE PANCREAS 

Tuberculosis of the pancreas is a rare condition It is always secon- 
dary to tuberculous disease elsewhere in the body It occurs in two forms 
as miliary tubercles and as large caseating masses The latter probably 
originate in the lymphoid tissue of the gland Very rarely the tubercu- 
lous mass may be large enough to palpate, as in the case of Sendler (37), 
who successfully lemoved a tuberculous lymph node the size of a walnut 
from the head of the pancreas. 

SYPHILIS OF THE PANCREAS 

Syphilis of the pancreas is frequently found at autopsy in cases of 
congenital syphilis, either in the form of diffuse infiltration or of gum- 
mata, but does not give rise to special symptoms In the adult pancreatic 
syphilis IS lare, and occurs in the foim of gummata, and of syjihilitic in- 
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duration similar to tlie syphilitic cirrhosis of the livci, witli which it is 
almost always associated It may cause a palpable tumor m the epigas- 
trium, and by compression of the pancreatic ducts and common bile duct 
give rise to characteiistic changes in the stools and jaundice, as in Trink- 
Icr’s case (H) , or the islands of Langeihans may be involved, with 
diabetes as the lesult According to Opie (28) syphilis rarely causes 
the ordinary types of chrome interstitial pancreatitis 

Cuie or improvement after antisyphilitic treatment may be expected 
in the early stages Moffitt (26) bas seen two cases of diabetes in syph- 
ilitics ciiied by specific treatment, so that it will he well to give diabetics 
in whom a clear syphilitic history or a j’^esitive Wasseiinann icactioii is 
obtained the benefit of a course of mercury and potassium lodid, or of 
salvarsan. 


PANCREATIC CALCULI 

Stones of the pancreas are exceedingly rare They are situated m the 
ducts, and are apt to give rise to attacks of epigastric colic, and to chronic 
panel eatitis, frequently accompanied hy diabetes Medical treatment can 
be only palliative In recent years a number of operations for the le- 
moval of pancieatic calculi have been recorded by Gould (12), Allen (1), 
Dalziel (7), Moynihaii (27), Robson (32), Link (23), Stachlin and Koo- 
bei (38), Ruth (36), and v Eriedlander (13) The opeiative moilality 
was 22 per cent For the operative methods the reader is refeired to 
Robson and Cammidge, page 485 Link found the ducts filled with mi- 
nute calculi, too numeious for complete removal, and peilormcd the novel 
operation of pancreostomy, with the formation of a peimanent pancreatic 
fistula The patient obtained relief from the attacks of pain and gained 
20 pounds in weight. 


PANCREATIC CYSTS 

True cysts of the pancreas have an epithelial lining, and are either 
letention cysts, due to obstruction to the outflow of pancreatic hocie- 
tion, or cystic tumors, proliferating eystadenomata The true cysts are 
of rare occiirreiice, compared with the frequency of pseudoeysts, which 
have no epithelial lining and are probably due to the corrosive action of 
the pancreatic juice 

Pseudoeysts constitute the great majority of pancreatic cysts, and 
are dne in about one-tbird of tbe cases to trauma, and in tbe other two- 
thirds to inflammatory conditions in the pancreas Thev are situated 
usually either between the anterior surface of the gland and the peri- 
toneum, or in the omental bursa One or more of tbe ferments of tbe 
pancreas is usually, but not always, present in tbe contents. 
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Echinococcus cysts of the pancreas have been met with in a few in- 
stances, and have been cured by incision and drainage 

Treatment — The tapping of pancreatic cysts has fallen into deserved 
disuse on account of its failuie to cure and its dangers The two methods 
in vogue now aie (1) extiipation, and (2) incision and drainage 

Extiepation — Complete extirpation is seldom possible, owing to the 
frequency of adhesions It is necessaiy foi cure only in the cases of true 
cysts, wheie the epithelial lining continues to secrete after incision and 
thus pi events the obliteration of the cyst by granulation tissue Accord- 
ing to Goebel (11), extirpation should not be attempted except under 
favorable circumstances, as where the cyst has a pedicle oi is situated 
in the tail of a movable pancreas, for the mortality is high, 10 7 per cent 
for complete extirpation, 55 5 per cent for partial extirpation, i e , 
where the operation had to be left uncompleted on account of technical 
difficulties 

Incisiox AND Drainage — This operation is usually done in one stage 
The incision is made ovei the most prominent part of the cyst, usually in 
front, larely in the loin The cyst is exposed by incision of its peritoneal 
coveiings, and the contents evacuated through a large tiocar, after protec- 
tion of the abdominal cavity by packing The opening is then enlarged 
and the edges of the cyst are sutured to the paiietal peritoneum The 
insertion of a laige drainage tube concludes the operation The skin may 
be protected from the coriosive action of the pancreatic secretion by the 
application of stearate of zinc, or antiseptic ointments 

The results after incision and drainage aie good, as a rule Goebel 
(11) states that a cuie resulted in 96 4 per cent of 190 cases collected 
from the literatuie, but this figuie is probably far too high, as the later 
histoiy of many of the cases is unknown Robson and Cammidge give 
the operative mortality as 11 6 per cent The cyst cavity gradually closes 
up by the collapse of the walls and the formation of granulation tissue, 
and after about a month only a small fistula remains, which usually closes 
entiiely latei Recurrence of the cyst is rare, except in the case of true 
cysts The in 3 ection of iriitatmg fluids into fistulas to promote closure 
may be dangerous, as m a case of Lazarus (22), in which death resulted 
from the injection of a silver nitrate solution Persistent fistulae are often 
to be healed by the use of anti-diabetic diet (see section on Pancreatic 
Fistula), or by extiipation 

TUMORS OF THE PANCREAS 

The most common new growth of the pancreas is carcinoma, which 
occurs m three forms as a primary tumor, by extension from neighbor- 
ing organs, particularly the stomach, and as metastases from carcinoma 
elsewlmie in the body The metastases rarely give use to symptoms 
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Other timioi s ol the pancreas, such as sarcoma, fibroma, and adenoma, 
are great rarities 

111 carciiioina it is almost always the head of the gland which is af- 
fected , the tiimoi is seldom palpable, owing to its small size and deep- 
seated position Almost invariably in cancer of the head of the gland 
theie IS compression of the panel eatic ducts, which gives use to the chai- 
acteristic symptom of bulky stools containing an excess of nontial fat 
droplets and undigested muscle fi.bers, often there aie masses of fat visible 
to the naked eye Jaundice is almost always present, and is accompanied 
by a dilated gall-bladdei, which usually can be palpated, in contladistinc- 
tion to obstruction of the common duct by stone The bdiaiy obstiuction 
in cancer is usually complete, so that no bilo-pigment can be demoiistiated 
in the stools The combination of '^pancreatic” stools with jaundice and 
a palpable gall-bladder is almost pathognomonic of cancel, but a few 
cases of chronic pancreatitis with these signs have been repoited Cachexia 
IS usually very rapid, more so than in chronic pancieatitis, but this rule 
also has its exceptions, m fact, there aie cases wheie only an exploratoiy 
lapaiotomy will decide the diagnosis Carcinoma of the body and tail of 
the pancreas cannot be diagnosticated unless a palpable tumor is present 

Surgical Treatment of Tumors of the Pancreas — Oanceis are veiy sel- 
dom suitable for extirpation, on account of tbe teclinical difticiilties ofc 
removing the head of the pancreas, which difficulties are often enhanced 
by the piesence of adhesions and the involvement of lymph nodes and 
other adjacent stiuctuies Thus Kehr (1C), in an expeiiencc of 71 cases, 
did not meet with a single one in which lemoval was ptjssible In a few 
instances carcinomata have been successfully removed, but death has taken 
place within a few months from recurrence of the growth 

Exploratoiy lapaiotomy is usually justifiable because of the impos- 
sibility of distinguishing with absolute certainty by other means between 
chronic pancieatitis and cancer If on exploration there arc molastasos 
or the diagnosis seems certain, it is piohahly best to close the abdomen 
without attempting more The opeiation of cliolecystenterostomy or cliole- 
cystgasti ostomy has been often performed, foi the sake of relieving the 
jaundice On account of the very high moitality it has been given up 
by most surgeons, Kehi, however, advocates it, having operated on ten 
such patients, who lived 3 years in comparative comfort aftei the forma- 
tion of an anastomosis between the gall-bladder and the stomach He 
does not state, however, how many of his patients died as the immediate 
result of the operation 

Benign tumors situated in the body or tail of the pancreas have been 
lemoved successfully in a few instances, such as the case reported by 
Einney (9), who has collected the literature on the subject These cases 
aie important as showing that operations on the pancreas can he perfoiiiied 
without much danger, providing that the peritoneum is piotected by pack- 
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mg from tlie action of the pancreatic 3 mce, and adequate drainage is 
established Thus Einney was able to lesect most of the pancreas along 
with the tumor, and suture the head and the tail of the gland together 
Medical Treatment of Carcinoma of the Pancreas — The diet should 
be the same as that outlined undei chrome pancreatitis (q v ) Pan- 
creatic preparations are indicated if there is deficiency of the pancreatic 
juice, and fel bovis or bile salts if jaundice is piesent Morphia may be 
required for the pain, and warm hi an baths with the addition of bicar- 
bonate of soda (6 ounces to 30 gallons of water) for the itching 


INJURIES TO THE PANCREAS 

Injuries to the pancreas may be considered under three headings, viz, : 
(1) Lacerated wounds due to contusions of the abdomen, the so-called 
subcutaneous rupture of the pancreas, (2) bullet wounds, and (3) pene- 
trating wounds 

Rupture of the Pancreas — The pancreas is deeply situated and ad- 
miiably protected from external violence It is sometimes ruptured, how- 
ever, as a lesult of direct foice applied to the epigastrium or adjacent 
parts , such cases have been reported after the following accidents being 
caught between two cars, being run over, kicked by a horse, or struck in 
the epigastrium by a blunt object Most often other abdominal organs 
are injuied as well, especially the liver, spleen, or kidneys In a few 
cases isolated ruptuie of the pancieas occurs, and is the cause of the fatal 
outcome, either by hemorrhage or from the effects of the extravasated 
pancreatic secietion More often trauma is the cause of a slight bruising 
of the pancreas, with leakage of blood and pancreatic juice into the omen- 
tal buisa, and the subsequent foimation of a pseudocyst. 

The diagnosis of pancreatic rupture is extremely difficult Usually 
the symptoms point merely to some grave intraabdominal injury. Epigas- 
tric muscular spasm and tenderness is a very early symptom, followed 
within a few hours by pain, vomiting, increasing pallor, and collapse The 
temperature is noimal at first, but may be elevated later The piesence 
of a tumor in the epigastrium may lead to the right diagnosis, as in the 
case of Blecher (4) Sugar has been observed in the urine in three eases 
only, after the operation After the abdomen is opened the oozing of 
blood from the omental bursa, the presence of a tumor in the region of 
the pancreas or of fat necrosis should lead to the correct diagnosis, which 
IS very important, as the life of the patient depends upon it 

Theatmext — Euptuie of the pancreas, if extensive, is probably al- 
ways fatal unless treated surgically Gaiie (10) m 1905 published the 
first case cured by operation, Heineke (13), two years later, was able to 
collect 19 cases of isolated rupture of the pancreas, and since then cases 
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have been reported by Hermann (14), Brewer (6), Picqne (31), Drci- 
fuss (8), and Koseiibach (34), making a total of 24 cases Five eases 
were not operated upon , all died Of the 19 cases undergoing operation 
13 recovered Six died, but in three of these the rupture of the pancreas 
was not discovered at the operation, two came late to operation in a des- 
perate condition, and one, the case of Hiciilicz, reported by Stern (39), 
recoveied from the pancreatic condition, to die of pneumonia five months 
later Thus every case 'wvt'h early operation and proper treatment of the 
panc'teas lecove^ed 

Method of Operation — After the removal of the extiavasated blood 
and the control of hemorrhage, by packing if necessary, the condition of 
the gland is examined If the edges of the tear are clean-cut, suture is 
indicated , otherwise packing In suturing the duct should be avoided 
Drainage must be provided in any case, as even after the most caieful 
suture there is always leakage of pancreatic secretion, the escape of which 
must be provided for A pancreatic fistula always forms after the oper- 
ation. 

Bullet Wounds of the Pancreas. — The pancreas is sometimes in- 
volved in bullet wounds of the abdomen, almost nevei alone Such wounds 
are to be treated in the same way as rupture of the pancreas The re- 
sults have been encouraging, nine patients recovering out of a total of 15 
operated upon, according to Hobson and Cammidge (33), and, in thiee 
of those dying, the wound of the pancreas was not discovered at the oper- 
ation 

Penetrating Wounds of the Pancreas. — The pancieas is occasionally 
wounded by thrusts with a knife oi bayonet Almost invariably a 
portion of the pancreas has piotiuded from the abdominal wound, and 
the general peiitoneal cavity has not been exposed to the action of the 
panel eatie ]uiee This is piobably the reason that almost all the reported 
cases recovered In some the exposed poition of the pancreas has been 
resected, m others it has been cleansed and returned to the abdominal 
cavity. Drainage is necessary in all cases 


PANCREATIC FISTULA 

Fistula IS a not infrequent sequel of operations on the pancreas of all 
sorts, particularly after those for cyst or injury The secretion from the 
sinus usually contains the pancieatic ferments, and is extremely iiritat- 
ing to the skin Sometimes the fistula becomes temporarily obstructed, 
and then there is abdominal colic from the retention of the pancreatic 
fluid 

Treatment — Until recently fistula of the pancreas was treated only 
on general surgical principles, often without success. The injection of 
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irritating substances, such as tincture of lodin and silver nitrate, may 
promote closure, but has not proved without dangei Sometimes a sec- 
ondary operation has been performed and the fistulous tiact dissected 
out, and in a few instances the fistula has been transplanted into the stom- 
ach (Miehon, 25), oi into the gall-bladder, and the gall-bladder connected 
with the stomach (Kehr, lY) 

Such measures, however, have become unnecessary for most cases since 
the valuable discovery by Wohlgemuth (45) that the pancieatic secretion 
in man can be influenced to a large extent by diet and by drugs This 
obseiver, experimenting on a case of pancreatic fistula, got very similar 
results to those obtained by Pawlow in dogs the secretion was greatest 
on a diet of carbohydrates, less on a protein diet, and ceased altogether 
when fats alone were given Hydrochloric acid increased and sodium bi- 
carbonate diminished the secretion The use of a strict antidiabetic diet, 
with sodium bicarbonate in drachm doses both before and aftei each meal, 
resulted in the prompt and permanent closure of a fistula of long dura- 
tion Since then this treatment has been employed with striking success 
in a numbei of cases , fistulas that had persisted f oi years wei e closed in 
a few days or weeks In a few instances, however, the treatment has 
failed, viz, in those of Horte (20) (4 cases), Kempf (18), Bickel (3), 
and Michon (25) The diet should be kept up for a while after the fistula 
has closed, or else it may break out again If no result is obtained in six 
weeks it is useless to continue the treatment longer, and surgical measures 
must be resorted to 
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CHAPTEE IX 

DISEASES OP THE PEEITONEUM 
J. T. Halsey 

ACUTE LOCALIZED PERITONITIS 

Inasmucla as a localized peritonitis is almost always a secondary 
condition dependent on a primary diseased condition in a neighboring 
organ, the treatment of localized peritonitis is necessarily influenced 
by a consideration of the underlying cause Therefore, a discussion 
of the treatment must he preceded by a biief consideration of the 
etiology 

Appendicitis and disease of the uterus and its adnexa are, by all 
means, the most frequent and most important causes of localized perito- 
nitis Ulcers of the stomach and in the large or small intestine, gall blad- 
der disease, inflammatory processes in or about the kidney, bladder, or 
prostate, abscess of the liver, pancreatitis, and intestinal obstruction are 
other common, intra-abdominal causes, while disease of the vertebra or of 
the bones of the pelvic girdle and pleurisy may, at times, be the starting 
points of peritonitis External violence, with or without rupture of an 
abdominal organ, may set up localized peritonitis As a rule, peritonitis 
complicating acute infectious diseases is not localized, although at the 
start it may be so. 


Prophylaxis 

The prophylaxis of localized peritonitis is of extreme importance and 
consists m the early recognition of the presence of any of the above-men- 
tioned underlying conditions and the prompt institution of the correct 
treatment (often snrgical), which has been discussed in the appropriate 
sections of this work. Often, however, the underlying condition gives 
no siifEcient sign of its existence nntil after it has given rise to a localized 
peritonitis and, therefore, in snch cases prophylactic measures cannot be 
observed. 


309 



310 


DISEASES OF THE PEHITONEUM 


Tkeatmei^t 

The chief aim of the medical attendant in a case of localized perito- 
nitis should he the prevention of the spread of the inflammation into the 
general abdominal cavity Much less important, though often not so 
legarded hy the patient oi the physician, is the relief of the pain and 
othei symptoms It cannot he too strongly emphasized that a purely 
symptomatic treatment, carried out hefoie any thorough attempt has 
been made to discover the underlying cause, is likely to he i esponsihlc tor 
the evolution of a localized into a diffuse septic peritonitis, with its at- 
tendant giave prognosis It is a iiile to which there are few exceptions 
that morphin should he used not at all or very cautiously in the presence 
of localized peiitonitis hefoie the underlying cause has heen carefully 
sought for and a diagnosis of reasoiiahle piohability reached 

Surgical Treatment — The question of treatment, then, may be con- 
sidered in the light of such diagnosis, and especially the question as to 
whether immediate surgical intervention is indicated or not This will 
depend chiefly on the primary condition and cannot be consideied heie, 
as these conditions are so numerous, and as full discussions of the various 
indications aie to be found elsewhere in this woik If there is evideneo 
that the peiitonitis is piogiessive, opeiative interference is usually indi- 
cated A localization of the peritonitis is, liowever, not a contraindication 
to operation, hut this decision must depend on the nuclei lying cause 

Medical Treatment — If a decision against operation he i cached, the 
so-called medical tieatment should be instituted 

Rest — An acute localized peritonitis defriands that the patient remain 
absolutely at rest and in bed All shifting and tuining should he avoided 
except that indispensable to the proper examination and care of the 
patient Bed pan and mine bottle should he used, and the patient should 
not he allowed to raise himself to take food or drink, should such be 
allowed 

Belief of Fain — The lest alone, with avoidance of any piossure oe 
the painful aieas, is at times sufficient to give marked lelief, hut usuall;^ 
we find it necessary to supplement this hy other mcasuies The best of 
these is the continuous application of cold over the inflamed area by tlio 
use of ice hladdeis In order to secure the best results from this procecluie 
the application must he continuous. Attention must he paid here to three 
points The ice hags must not be so heavy as to cause pain or to oppress 
the patient, must he promptly refilled as soon as the ice is melted, and so 
applied and secured that they lemain in the right place This last ap- 
peals so self-evident that it may appear superfluous to mention it, hut 
frequent experience has shown that nurses, physicians, and patients aie 
too often neglectful of this precaution We cannot maintain with cer- 
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tainty tliat the external applieation o± cold does moie than relieve pam, 
but clinical cxpeiieiice gnes some gioimd foi belief that cold, if contmn- 
onsly applied, checks peristalsis and, in this or some other manner, favors 
a limitation of inflammation ^ 

Penzoldt suggests that, though the ice hag may have no direct influence 
on the inflammatory piocess, it rendeis valuable service by helping to 
keep the patient quiet It cannot be denied that theie are patients who, 
even after a fair trial of sufficient duration, complain bitterly of the ice 
bags, claiming that they not only do not dimmish the pain, but that they 
increase it, oi add to the general discomfort In view of oiii unceitainty 
as to the real value of cold in these conditions, it is not advisable to per- 
sist in its use in such cases. Hot applications may then be substituted 

In cases where the peritonitis is due to a lesion in the appendix or elsewhere in 
the alimentary canal, the authoi is aveise to the use of heat externally, for theie is 
good ground to believe that it stimulates peiistalsis, which is not desirable in such 
eases 


It IS often necessary to supplement the action of the local applications 
by pain-relieving drugs Aeetylsalicylic acid (aspirin) in doses of gm 
0 5 to 0 7 (gi vii-x), or similar analgesic drugs, often act lieie most satis- 
factorily Opium or morphin, however, will often be indicated in spite 
of various disadvantages attendant on their use From them we get most 
prompt and grateful relief of pain, and often, too, their power of check- 
ing peristalsis is of distinct benefit On the other hand, the relief of 
pain may give a false sense of security to patient and physician, and lead 
to a failiiie to recognize unfavorable developments in the case, until valu- 
able time may have been lost Moiphin should, theiefore, be used cau- 
tiously, in as small amounts as will secuie the desiied relief, and the 
medical attendant should be on his guard against being misled by its 
masking of the symptoms The decision for or against its use and as 
to the dosage must be made in the individual case only after a caietul 
weighing of these considerations, and it never should he given in amounts 
sufficient to stupefy tlie patient oi to cause paresis of the bowel 

Diet,— In local peritonitis, due to appendicitis or other conditions 
in the alimentary canal, there is a general acceptance of Ochsnei^s view 
that neither food nor drink should be given by mouth, and that the 
stomach should be emptied by lavage Any food or drink sets np peri- 
stalsis, and in these conditions we endeavor to avoid this Thirst may he 

^ Bass recently has put forth some evidence that local reduction of temperature 
may have most impoitant and favorable action on the processes of immunity and resist- 
ance to infections From Schultze’s obseivations we know that cold externally will 
cause a local diminution of temperature in the abdominal cavity It may be that in this 
way external cold produces in these cases some of its apparent results 
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coiilrollcd bj sucking of icc and by rectal aditiiiiistration of small amounts 
of salinOj best ^ven in the form of the Murphy drip. 

In eases secondaiy to other piimary causes such complete abstinence is not so 
ui gently indicated, but the author believes that these eases will not be harmed and 
may be much benefited by following out Ochsnei^s plan These patients aie in no 
danger of starvation and will, at most, suffer only inconvenience by abstinence of 
several hours’, or days’, duration 

When the acute symptoms subside, easily digestible liquids and soft 
solids may be given in moderate amounts and, if well home, a gradual 
return be made to the oidinary diet. It is best, as a rule, not to com- 
mence with oral administration of food or drink until the bowels have 
moved. If the need for food he pressing, a certain amount of food can 
be absorbed from the bowel Grape sugar in 5 per cent solution is usu- 
ally readily absorbed, 1,000 c c of such a solution contains about as much 
caloiic energy as a glass of milk. 

Bowels — There is much diversity of opinion among physicians and 
surgeons as to the use of cathartics. Apparently modern opinion is chiefly 
in accord with Ochsiier in his strong condemnation of catharsis in any 
case of peritonitis where the appendix or other portion of the alimentary 
canal is involved Until the condition has run its acute course, or has 
been lelieved by operation, most authorities believe that catharsis is likely 
to have disastrous lesnlts, and they unite in recommending that the 
bowels he left imdisturbed, or that, as occasion arises, they bo cautiously 
moved by small enemata. 

Even in peiitonitis dependent on other causes the authoi believes this the pie- 
ferable eoui&e, although many believe, willi the late Lawson Tait, that fiee eathai&is 
by means of the purgative salts exeils a markedly beneficial effect on the coiiise 
of the peiitonitis lesultmg fiom disease of the female genitalia It mav well be 
that in such eases the emptying of the bowel of its stagnating and presumably 
poisonous contents moie than counteibalances any haim which may be done in the 
way of spieadmg the infection as a lesult of the active peiistalsis 

Vomiting. — ^Vomiting, which not infrequently is a symptom in local- 
ized peritonitis, deserves onr especial consideration as being often of grave 
significance, as well as being very distiessing and harmful. Abstention 
from food and drink and lavage, lepeated, if necessary, at intervals, are 
the best methods of treatment. Ice to the epigastrium and tin oat often 
aids, and morphin also will usually control it, at least tempoiaiilv 
Persistent vomiting is a grave sign and, as a rule, is an indication for 
prompt surgical intervention. 

General Measures. — ^Abundance of fresh air and a cheerful hut quiet 
environment should, of course, he provided. The temperature and cir- 
culation rarely call for any treatment. When they do so, the indications 
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are similar to those iii geiicial peiitoiiitis, to the section on which the 
leader is referred 

Summary — The cause of the local pciitouitis should be determined 
and if this calls toi suigical treatment this should i)romptly be instituted 
JSTon-surgical treatment should always be conducted with the probable 
underlying cause in mind, with a careful avoidance of any procedures 
which could aggravate the primary condition. It consists, briefly, in 
absolute rest in bed, the continuous application of ice bags over the in- 
flamed area, and the cautious use of such drugs as acetylsalicylic acid or 
morphin in doses 3 ust sufficient to ease the pain In most cases no food 
or drink should he given by mouth, hut fluid may, with advantage, be 
given by rectum. As a rule, catharsis is to he avoided, the bowels being 
moved by enemata. Vomiting is to be controlled by lavage, complete 
withholding of everything by month, and by the use of morphin. 


ACUTE DIFFUSE PERITONITIS 

{Progressive Sephc Peiitomiis Acute General Pentomhs) 

Twenty years ago over 90 per cent of these cases died, whether treated 
conseivatively or surgically. To-day ovei 90 per cent should and do 
lecover when the condition is recognized with reasonable piomptness and 
immediately operated upon (Eevan, Deaver,^ Murphy,^ et al ) Such 
results as these compel the conclusion that acute difluse peritonitis is a 
surgical disease to be treated surgically Only when consent for opeia- 
tion IS refused, or where the underlying cause or the present condition of 
the patient is such as to indicate the uselessness of opeiative procedures, 
should the medical attendant content himself with non-surgical tieatmont 
Absolute lack of the most rudimentary suigical facilities may, under ex- 
ceptional conditions, also at times compel the iihysician to abstain from 
opei ation 

In addition to the etiological factors which have been enumeiatcd m 
the preceding section, a geiieial peritonitis may arise in the com sc of 
various diseases Among these may be mentioned nephritis in its terminal 
stages, scarlatina, erysipela*?, septicemia, and pneumonia The pneu- 
mocoeens may at times, especially in children, cause a primary infection 
of the peritonenm. 

^Deaver lepoits a senes of 105 eases of diffuse peiitonitis following appendicitis 
with 2 deaths, and anothei senes of 74 eases with 6 deaths 

=*Muiphy lepoits 49 consecutive eases of diffuse septic peiitomtis of vanous origin 
with only 2 deaths 
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Prophylaxis 

Prom a consideration of tPe etiology one must conclude that diffuse 
peritonitis is usually a preventable condition. Its prophylaxis consists 
in the piompt lecognition of the conditions which may cause a peritonitis, 
and the institution of the correct tieatment, which most often means 
piompt opeiation 

The author believes that most physicians and surgeons would concur in the 
estimate that, in an overwhelmingly large proportion of the eases of diffuse or 
general peiitomtis which they see, early diagnosis and prompt and eoiieet tieat- 
ment would have prevented its development The routine piaetiee of treating eases 
of acute abdommal pain by a hypodermic of morphin and the admmistiation of a 
purge IS unfortunately apparently deeply rooted not only m the minds of the 
public at large, but also in those of a too large proportion of the medical profes- 
sion This pioeeduie is undoubtedly chiefly responsible for a very laige percent- 
age of cases of general peritonitis and cannot be too stiongly condemned. For- 
tunately the views of Ochsner and others as to the haimfulness of such treatment 
are now accepted by most suigeons and many physicians 

For further discussion of the prophylaxis of this condition the reader 
IS referred to the article on the treatment of localized peiitonitis and to 
Ochsnei’s publications. 


Treatment 

Surgical Indications — Once the diffuse peritonitis has developed, 
lapaiotomy should be promptly performed, and the necessary surgical 
work done as quickly as possible. The prognosis is so dependent on the 
time when the case is operated npon that the medical attendant should 
not hesitate to insist on laparotomy as soon as theie is reasonable ground 
for suspecting the development of a diffuse peritonitis Operation is 
contraindicated in cases where the condition responsible for the peritonitis 
IS of a character to make intervention hopeless Such are, foi example, 
eases in the terminal stage of nephritis, cases with severe diabetes, or cases 
of peritonitis caused by the luptme of an undoubtedly carcinomatous 
ulcer 

Theie is also a difference of opinion among the best authorities as to 
the advisability of operation in certain cases where the general perito- 
nitis is of several days’ duration and the patient’s general condition ex- 
tremely bad It is most difbcult to dogmatize here as to whether to 
operate or not. Undoubtedly there are certain of these patients in whom 
a laparotomy is likely to hasten death, or to destroy any chance of recovery 
which may remain. Further, we have all probably seen cases of general 
peritonitis go on to recovery after the surgeon had refused to operate on 
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account of Kis conviction that the general condition was so had that the 
patient could not rally after the laparotomy. Among those who advise 
waiting Tinder snch conditions are such leadeis in surgery as Ochsner and 
Deaver, especially the former. Murphy and others of equal ability \vonld 
appear to often favor operation in a certain proportion of those cases 
which others would considei unsuitable In these apparently desperate 
oases the question for or against operation must be carefully weighed 
from all points of view. 

The author must confess to an inabibty to recognize which of these eases will 
be given a better chance by failure to operate His own position is that suigical 
measures give the ma3ority of these cases their best chance to recover, and he, 
theiefore, would advise operation in all sueh eases in whom the condition holds out 
a reasonable probabihty that they can survive a simple incision and drainage, 
which may be done under local or nitrous oxid anesthesia The relief of tension 
thus obtained will, he believes, moie than counterbalance the harm, done by the 
very small amount of surgical shock produced. 

At times benefit is derived in sncb cases from tbe opening of a loop 
of gut and the insertion and retention of an umbrella catheter in this 
opening, which affords a channel through which flatus and stagnating 
feces may he passed and fluid or food be given (Parham) 

Medical Treatment. — In those cases where, for one reason or another, a 
decision against operation is reached the so-called medical treatment must 
be carried out. Our indications here are mainly three : First, the relief 
of pain and distress, second, supporting the patient until such time as 
the disease may have run its course, and, third, an endeavor to dimmish 
the toxemia which threatens to overwhelm the patient. It is, however, 
far easier to state these indications than it is to successfully fulfill them. 

Rest . — Absolute rest as favoring the conservation of strength and the 
relief of pain is a generally accepted measure. The Fowler position has 
been of such value in the treatment of these cases after operation that 
it should be tbe one adopted, Wbetber it is of equal value in cases treated 
medically is questionable However, in this position these patients are 
more comfortable. It mecbanically facilitates the respiration, tbe passage 
of flatus or feces, and tbe oral administration of food, drink, or medicine 
In addition, it is probable that, as a result of allowing the greater portion 
of the exudate to gravitate into the pelvis and away from the diaphragm, 
the absorption of poisons from the peritoneal cavity is retarded All 
unnecessary turning or moving of the patient is most rigorously to be 
avoided. 

Opium and MorpJiin . — Opium or morphin has always been our main 
reliance in these cases, and slionld be given regularly in amounts sufficient 
to relieve tbe patient’s pain and distress, if this can he done without pro- 
ducing too great stupefaction and depression. By relief of pain and 



316 


DISEASES OE THE PERITONEUM 


vomiting and securing quiet and rest this diug, more than any other mea- 
sure, coiiseives the patient’s strength Its quieting ol peiistalsis is also, 
within ceitain limits, probably a valuable action Lastly, in a disease of 
so nearly hopeless a natuie, the relief of useless distress and siiffernig is 
by no means to be despised On the other hand, then tendency to cause 
or aggiavate paiesis of the intestine is a most imdesiiable action of these 
drugs, as is also their power of later causing nausea and vomiting, an 
action too often forgotten 

Austin Flint advocated the use of opium regulaily, persistently, and 
in large dosage (gin 0 03, gr ss, eveiy tlireo or four hours oi more if 
necessary) He cites one patient who recovered after taking over 900 
grains of opium in one week These large doses have fallen into disrepute 
of late yeais, bnf recently Stockton has urged the value of this method 
of treatment in cases not tieated surgically 

The administi ation of opium in peritonitis was recommended by a 
mimbei of observers Watson, Giaves, Stokes, and otheis It leinained 
for Alonzo Olark to formnlale a method for Ihe application of opium or 
moiphin, which has since been called Claik’s method or tieaiinent In 
1851 and 1852 this great clinical master treated the cases ol ])uerpc'ial 
fevei in the lying-in wards of the old Bellevue Ilosintal of New Yoik 
As Alonzo Olaik was in the liahit of saying a nuinbei ol eases lieiited 
by him lecoveicd, while without it practically all died The* nietliod wa«? 
originally employed m all kinds of peiitonitis, notably by thos{^ who had 
come under the direct or indnect influence of Alonzo Clark’s teachings 
The piierpeial cases weie published, especially considered and lot'eiied 
to, because of Alonzo Clark’s pathological views in connection with puer- 
peral fever 

Opium 01 morphiii was given in the following way The fiist thing 
to he accomplished is to lelieve the pain, foi an adult from one-half to 
one giain of morphiii, or its equivalent of ojiinm, is given foi this pur- 
pose If the patient is not relieved in two or three hours another dose 
may bo given, small ei than the original one, provided the pain has been 
relie\ed The pulse and relief of pain is the index ot the dosage, the 
drug IS oidinanly lepeated every two to three hours The piodnetion 
of imdiie naicotism is pi evented by observing the pupils, the degree of 
somnolence, and the iimnher of respirations Alonzo Clark eonsideicvl 
ten ipspiiations per minute as much reduction as was safe, although he 
always told ns of one case in which the number of lespiratioiis was 
reduced to six and the patient recovered As soon as respiration becomes 
too slow the lemedy must he i educed in dose and it must ho administered 
at longei mteivals One of Clark’s cases took 1,018 giains of opium in 
seven days — in the second twenty-four hours 472 grams weie administered, 
the patient lecovermg The bowels aie not interfered with, they are 
allowed to empty themselves spontaneously, which may not occur for a 
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week or moie, the iitmo&t which should he done is the administration of 
a simple enema 

[In the eaily days of my expeiience I gave this treatment in every case 
of peiitonitis As the etiology of the disease was worked out it became 
less and less necessaiy to employ it While the employment of opium in 
peritonitis was dropped without ihyme or reason, veiy laige doses (Clark’s 
method) do not seem to be necessaiy — ^E ditor ] 

Diet. — These patients do not die of starvation Yomitmg is a very 
constant and distressing symptom and is only aggravated by attempts 
to give food or drink Further, food is an excitei of peristalsis, which 
is one thing which, in the acute stages, we wish to avoid Early in the 
case, therefore, nothing should be given by mouth Latei, after the more 
acute symptoms have subsided, liquid and semi-solid food may be given 
and, if well borne, may be continued If, howevei, vomiting persists 
or IS caused by feeding, all oral administration should he at once dis- 
continued The most pressing need is that for fluid, which can be 
beat given in the form of a Murphy drip of hoL saline to which 
dextrose in 5 per cent strength may be added if theie be an uigent 
indication for nourishment This has a certain food value, is usually 
well absoibed, and is much better borne than most of the nutrient 
enemata 

Bowels — Almost invariably a patient with general peiitomtia becomes 
most absolutely constipated and paresis of boivel and meteorisni develop 
This IS a giave complication and one we find most difficult to combat If, 
by the cautious use of enemata and the passage of the rectal tube, we are 
able to mitigate this condition, w^e aie indeed foitunate, but too often 
these measures are ineflectual Should puigatives be used to overcome 
this condition or not ^ There is to be found one of the most difficult of all 
points foi us to decide In the unoperated cases we are often in doubt 
as to what was the primary condition If the case be one aiising from 
appendicitis, obstruction, or peifoiation, and one which has not been 
operated upon, purgation can only aggravate the condition If, however, 
the general peritonitis be of other causation, the ob]ections to catharsis 
are not so strong In these latter cases the advantages of free puigation 
overbalance the probable disadvantages The ordinary cathaitics fre- 
quently aie ineffectual Salines and calomel are, as a lule, the ones to 
be employed In this connection it seems well to warn against the use 
of magnesium sulphate Experience has taught us that in general perito- 
nitis any cathartic may fail to produce an emptying of the bowel, and 
Boos has show the real danger of severe or fatal poisoning which may 
result from its absorption under these conditions Sodium sulphate is 
equally efficacious and if absorbed is not poisonous. E serin sulphate in 
doses of 1 to 1 5 mg (gr l-CO-1-40) hypodermically is frequently effica- 
cious wheie other cathartics have failed Turpentine stupes and other 
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hot applications may lie tiiecl to relieve the meteorism, but little is to bo 
hoped fi om their use 

Vomiting — See aiticle on Localized Peritonitis 

Temperature — The tempeiatuie larely calls for treatment When it 
is high and continuous we must content ourselves with such simple mea- 
sures as sponging wilh cool water oi alcohol Tins will raiely have a 
marked eftect on the tempeiatuie hut will often add maikedly to the 
patient’s comfoit The aiitipyietic dings should not be used toi tins 
indication. 

Toxemia —Toxemia, with its resulting depiessioii of the circulation 
and lespiiation and of the ceiitial nervous system, is the cause of death 
in peritonitis, and most urgently demands treatment Evacuation of the 
bowels, if this can be accomplished, lemoves one of the sources of the 
toxic matenals The Murphy drip is probably the most efficacious moans 
we have of lessening the haimful results of the vaiious poisons with which 
we have to deal It should be started early in these cases and b(‘ almost 
constantly used up to the teimination of the case A discussion as to the 
manner in which it produces its favorable effects would lead us too fai, but 
experience has demonstrated its gieat value At tunes intravenous ad- 
inimstiation of sahiio or hyiiodermoclysis will suppleniont oi take the 
place of the Muiphy diip Oaffein, strychnin, digitalis, alcohol, cam]ilior, 
and cpincplniii aic all locominendcd as the dings to be used lu combating 
the general depression and especially that of the circulation Of the 
digitalis group little can be expected Stropliantliin, mg 0 5 to 1 0 (gr 
1-120 to 1-60), given intravenously once m 24 hours, should be the One 
used, but its value here is more than doubtful Thcie is much divcisity of 
opinion as to the value of strychnin. It should, however, he tiled, in 
dosage of mg 1 5 to 2 0 (gr 1-40 to 1-30) every 2 to 4 hours, until 
thiee or four doses have been given If, then, no benefit is ajiparent it 
should be stopped, as in this dosage it is too poisonous a drug to continue 
Whiskey, 15 c c (oSs) eveiy 3 oi 4 hours, may also ho tried Its continu- 
aiiee oi discontinuance should depend on the opinion formed as to its 
effect The German school believes in camphor, 1 0 c c (lit xv) of a 5 
per cent solution in sterile oil given hypodermically, but with us it is 
less favorably regarded 

The author believes that eaffein and epinephrin do good undei these conditions 
Caffein in the foim of a strong infusion of coffee may be added to the Muiphy diip 
or caffein and sodium benzoate may be given liypodermatically, 0 12 to 0 18 gm 
(gr 11 - 111 ) eveiy 2 to 4 horns Epinephrin may be given intravenously, 1 0 c e 
■ni xv) of 1-1,000 solution to 500 c c of saline, intioduced veiy slowly or inter- 
mittentlv, oi it may be given intiamuseulaily, 10 e e (^1 xv) of 1-1,000 solution 
As its effects aie not lasting this must be repeated every hoin Its favoiable tem- 
poiaiy etfeets are at times unmistakable and it should be given a tiial Heat ex- 
ternally IS one of our best stimulants The author is eonviiieed that he has seen 
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striking benefit result from the use of an eleetiic heating apparatus in cases with 
general pentonitis 


TUBERCULOUS PERITONITIS 

Surgical Versus Medical Results — ^In the course of the last three de- 
cades our views of the prognosis of tuberculous peritonitis have undergone 
many changes At one time regarded as a necessarily fatal disease and, 
therefore, as one in which treatment was only palliative, aftci Konig’s 
communication in 1884, it was generally looked upon as a surgical dis- 
ease Avith a relatively good prognosis if treated surgically Surgeons re- 
ported numerous cases treated by laparotomy, claiming cures in a large 
majority of cases Succeeding this wave of optimism, howevei, a change 
of opinion has occurred in the last decade, partly as a result of numerous 
reports of cures in eases treated non-surgically, but especially from in- 
vestigation of the later histoiy of the cases reported as cures following 
laparotomy Among the first to call in question the value of the surgical 
treatment of this condition Boichgrevink, Wunderlich, and Bose should 
be especially mentioned Especially important was the communication 
of Wunderlich, who, in 1900, analyzed the results of 344 cases tieated 
surgically by various surgeons Of these 344 patients, only 176 could 
be traced after three years, and of these only 46, or 26 per cent , were in 
good health Of the 168 untraced cases, probably a still smaller per- 
centage would have been found alive and well Of more recent articles 
on the subject those of Stone and Hammand show that the permanency 
of the opeiative cures is far less than had been hoped Cornet, in a leview 
of nearly 1,000 cases, concludes that after laparotomy the percentage of 
cures IS under 25 per cent, while Bucher gives the following figures for 
1,295 operative cases collected fiom the literature Immediate cures, 69 per 
cent Of these, 888 cases followed for one year or more, 31 per cent cures, 
while 634 cases which could be traced after two years or longei had 
elapsed showed but 28 per cent still in good health The same author 
collected 600 cases treated conservatively with between 40 and 50 per cent 
of immediate cures and between 20 and 30 per cent of peimanent cures 
In considering these results, one must lemember that, generally speak- 
ing the cases treated surgically were of a more favorable class than those 
treated conservatively, for, especially of Lite years, suigeons have lefused 
to operate on cases of tuberculous pentonitis with advanced tuberculosis 
in other parts of the body, and, as a lule, have operated only on the cases 
with serous exudate, i e , on those cases which have the better prognosis 
As a lesult, the cases tieated conservatwely have often been those with 
relatively bad prognosis This difference in the character of the cases 
treated surgically and conservatively will perhaps account in part for 
the somewhat jioorer results in the non-surgical series On the other hand, 
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in reviewing the liteiature one must be htruck with the fieqneiiey with 
which cases tieated nnsuccossfnlly by internal ineasiiich have shoitly alter 
operation been stiikiiigly impioved It is also piobable that Ihe pei- 
centage of peimanent ernes following lapaiotoiny would have been laigei 
had the lapaiotoiny been lollowed by a siitficiently long tieatment according 
to approved so-called internal methods. 

Surgical Indications and Contraindications. — It is proliablc that most 
modern anthoiities are in accord with the view that, as a iiile, eases of 
peritoneal tubeienlosis should at first he tieated consoi vativoly along the 
same lines as aie followed in the treatment of tnheicnlosis of the other 
organs and that surgical tieatment is to he instituted in ordinal y cases 
only aftci the conservative tieatment has failed, oi in the presence of 
definite indications Among these latter aie the picsence of definite, 
marked, and piohahly primary lesions, such as a tiihercnlons tube, a])pen- 
dix, or ulcer of the bowel, or the presence of an excessive amount of 
peritoneal effusion which does not yield to internal treatment, or some 
condition causing moie or less complete obstruction of the bowel Ulcera- 
tive cases and the dry forms of peritoneal peritonitis, as a rule, should 
not he treated surgically The prognosis in these cases is especially had, 
and 111 them suigical intervention appeals, as a rule, to do more haini 
than good Advanced tiiheiculous disease in other oigaiis is usually an 
absolute contraindicatioii to laparotomy except in the presence of some 
urgent surgical indication 

The author believes that nitrous oxid anesthesia should be used whenevei ])Os- 
sible in all tuberculous cases as a piecaution against lighting up or aggiavaiiiig 
l)uimoiiaiy lesions, •which is a leal dangei if cthei be used 

Medical Treatment. — As mentioned above, the non-siirgical treatment 
of tuberculosis of the peritoneum is essentially that of any tuberculosis 
Propel food, fresh an, rest, and general hygienic measures are the essen- 
tials 

Tuberculin — Tuberculin has the same indications here as in other types 
of tubeienlosis and good results have been lepoited fiom ils use (v Rook, 
Riegel, Kumniel, Gray, McCall, and many others) The initial dose 
should he small, in doses fiom 1-1000 to 1-500 nig of old tnhercnlm, 
which should he gradually increased 

Autoserotherapy — In view of the favorable results winch ha\e been 
reported fioni aiitosei otherapy in tiihercnlons pleuiisy it would seem i)iob- 
able that tins method of tieatment might he of value in tuberculou-i peii- 
tonitis and leiioits of such lesnlts aie to he found in the literature (Euler, 
Andiheit et Nonges, Cariam, Costa) The value of this proeednie has 
not yet been established, hut it may be tried without hesitation 

Other Measures. — In addition to the general measures, as indicated, 
numerous suggestions as to special measures have been made by various 
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anthois In Geimaiiy foi many years it has been customaiy to treat these 
eases by inn nations of meicury over the abdomen, but this is a pioccduie 
of doubtful efficiency Of leeent years a numbei of Italians have repotted 
favorable results fiom the hypodeimic injection of an lodate of giiaiacol, 
accoidiiig to the method o± Durante X-rays have been used with appar- 
ent benefit in eoinbination with operative or conservative treatment (LTi- 
bino, Bucher, McGlinn), but this method has not yet been sufficiently 
tried to peimit of any definite conclusion as to its real value In the 
tieatment of tuberculous peritonitis two conditions, the exudate and the 
frequently obstinate constipation, call foi especial treatment 

Treatment of the Effusion. — Very often the effusion commences to 
subside promptly after the institution of the general tieatment, but if 
it does not do so special measures must be adopted While fiee puigation 
and strict limitation of the intake of fluids might act favoiably in caus- 
ing the disappearance of the exudate here, as in other cases of ascites, 
these are both measuies which may well work ii reparable mjuiy in a 
tuberculous patient by interfering with nutrition and exhausting the 
patient They should, theiefore, if tried be used cautiously and judi- 
ciously Alwens repoits good results here fioni a salt-free diet Not much 
IS to be hoped from the use of diuretics, but they may be tried It is pos- 
sible that meicury inunctions ow^e some of their lepute to their di- 
uretic effects Tapping is generally discountenanced as liable to do more 
harm than good (Graser) A peisisteiice of any large effusion aftei fair 
trial of internal tieatment is one of the indications for lapaiotomy 

Constipation. — The constipation is to be treated by proper diet, ene- 
mata, and cathaitics, according to geneial rules It should be remembered, 
howevei, that the constipation may be caused by a partially obstructive 
condition due to adhesions or to an appendicitis and that here again we 
may have the indication for operative interference 

Summary — Tiibeiculous peritonitis is always a disease demanding 
internal treatment and only under special conditions requiring surgical 
treatment The internal or non-operative treatment is, in general, the 
same as that for tubeiculosis in other paits of the body and consists mainly 
ill lest, propel food, fiesli air, and general hygienic measures Tubercu- 
lin IS to be used in selected cases The disappearance of the effusion, 
when this is piesent, may be hastened by model ate purgation, by re- 
stiiction of the diet, and by the use of the oidinaiy diuretics Lapaiot- 
omy IS indicated in the cases with seioiis effusion if, after several weeks 
of conservative treatment, satisfactory pi ogress has not been made Other 
indications foi lapaiotomy aie the piesence of well-defined and prob- 
ably primary foci in the tubes, or appendix, a localized ulcerative proc- 
ess, or the piesence of some condition causing complete or partial ob- 
struction of the bowel Excessiie ascites or the persistence of a con- 
siderable effusion are also frequently indications for lapaiotomy The 



322 


DISEASES OE THE PEEITONEUM 


ulcerative forms and those without effusions are especially imsiiilable 
for operation and should not be operated upon except in the presence 
of definite and well-defined indications 


PERITONEAL ADHESIONS 

Peritoneal adhesions are the result of former acute peritonitis or of 
trauma at the time of a laparotomy Their development mav io some ex- 
tent be hindered or prevented by piompt diagnosis and treatment of 
peritonitis or its underlying causes At the time of the performance 
of operation^ the surgeon, by attention to this matter, can do much by 
vaiious procedures to lessen the liability to the formation of adhesions, 
but we are not yet in a position to entirely prevent their occurrence 

As a rule, peritoneal adhesions cause no symptoms and, therefore, 
call foi no tieatment Hot infrequently, howevei, they do cause disagiee- 
able and serious symptoms which urgently demand relief When, by 
causing obstruction, adhesions threaten the life of the patient piompt 
laparotomy is indicated, but, fortunately, the indication is rarely so 
iiigent, as they usually simply cause pain or distress to a gi eater or less 
degree Whether such cases should be treated suigically or not depends 
laigely on the degree of distress oi disability caused by them Eloquently 
purely symptomatic treatment suffices to carry the xmtient along for a 
period during which the adhesion is absorbed or sti etched sufficiently to 
inhibit its harmful action, or for the organ or organs aff{‘ctGd to accommo- 
date themselves to the condition so that the annoying symptoms disappeai 
This possibility should lead one to adopt a waiting policy when confronted 
by a case with distressing but not dangerous symptoms, altiibnled io the 
presence of adhesions During this time massage or local coimterirrita- 
tions may be prescribed and the case treated puiely sympiomatically 

The resuhs reported indicating that fibiolysm at times causes the ahsoi]ition of 
pathological connective tissue would encourage the belief that it might with benefit 
be used in these eases The author has found but one such case lepoited in the 
literatuie, that of Koppang, who lepoits an entiiely successful lesult aftei a 
course of 60 mjeetions extending over a peiiod of 6 months 

A further giouud for postponing operative interfciencc in these cases 
IS found in the expeiience that, after being bioken up, these adhesions 
frequently recni Kelly reports a case laparotomized fouiteeii times for 
lecuirmg adhesions but finally and peimaneiitly lelieved In spite of 
the uncertainty of the relief the distress caused by such adhesions is not 
infrequently so great as to ]ustify operation Especially is this so in cases 
with adhesions in the neighborhood of the gall hladdei and the pylorus 
Here, too, the results of operative treatment are especially good Again, 
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in some cases where the adhesions are responsible for obstinate and grave 
constipation, relief can he obtained only by operation, at times with short- 
circuiting of the bowel. 


OHKONIC PERITONITIS 

Chronic peritonitis presents itself under two forms, for which the indi- 
cations are di:fferent 

Localized Form. — The localized form with a localized progressive in- 
flammation, with the production of new tissue, is almost invariably caused 
by disease in some abdominal organ Its symptomatology is often piac- 
tically the same as that of peritoneal adhesions with the important dif- 
ference that there is much less probability that the symptoms caused will 
spontaneously subside The treatment should be based on that ol the 
underlying disease Otherwise the indications are similar to those of 
peritoneal adhesions, to the section on which the reader is referred 

Generalized Form,— The clinical picture here resembles very closely 
that of a tuberculous peritonitis In fact, many cases first diagnosed 
as chronic peritonitis ultimately pi ove to be tuberculous Simple laparot- 
omy and other surgical measures, including the Talma operation (Moyni- 
han), prove here of no value As this condition is often associated with 
syphilis, caidiac oi aiterial disease, these, if present, should be treated 
The usual methods of lelievmg ascites by i eduction of fluid intake, cath- 
arsis, and the use of diuietics, aie indicated Tapping often very fre- 
quently repeated is, as a lule, necessary Moynihan recommends the 
intraperitoneal injection of epinephrm, 1 0 e. c of 1-1,000 solution At 
times, obstruction of the bowel occurs in these cases and must be relieved 
surgically 

MALIGNANT DISEASE OF THE PERITONEUM 

The only treatment which holds out any hope of cure is surgical Al- 
most invariably, however, the extent and distribution of the lesions are 
such as to defeat any attempts at radical extirpation Our tieatment must 
be puiely symptomatic Tapping to relieve the effusion, which is often 
piesent, is indicated 
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IL DISEASES OF THE EESPIEATORY TRACT 

CHAPTEE I 
DISEASES OF THE NOSE 
B. E ^HCUKI-Y 

RELATION OP GENERAL THERAPEUTICS TO SPECIAL TREAT- 
MENT OF THE UPPER RESPIRATORY TRACT 

The natural modern trend of our highly developed specialties is rap- 
idly producing a sharp line of demarcation between the treatment of gen- 
eral and special pathological phenomena There is danger in this develop- 
ment that rhinology and laryngology may become departments of therapy 
only, while the state of the general human machine is frequently ignored 
Many disastrous failures of treatment by laryngologists are examples of 
this fact Many conditions of the upper respiratory tract are wholly sys- 
temic in oiigin and must be treated on a broad and liberal basis For 
example, this department of medicine must be ever alert to offer thera- 
peutic care to the various special and frequently general manifestations 
that occur in syphilis, tuberculosis, diphtheria, thyroid disease, gout, rheu- 
matism, and various general infections of the staphylococcus, streptococcus, 
influenza bacilli, and other pathogenic bacteiia Therapeutics has de- 
veloped a series of specifics and other remedies of great value. Their use- 
fulness IS placed upon a definite and exact basis of value These thera- 
peutic indications must be met as promptly by the specialist as by the in- 
ternist Text-books are laden with innumerable dings and general thera- 
peutic measures that are recognized by practitioners as worthless and 
harmful from the fact that frequently valuable time is lost in the treat- 
ment of disease by therapeutic methods that deserve a place only in the 
history of medicine. It has been our endeavor to eliminate and discard 
remedies that serve to fill the pages of the text-book and mention those 
only which clinical experience has proven of real curative merit, or at least 
as additions to the comfort, and not the discomfort, of the patient. There 
IS a place in laryngology for the physician as well as the surgeon Ee- 
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cently the radical surgeon laryngologist is receding to the more logical 
fields of conservatism, and slowly he wrll appreciate more and more the 
true usefulness of his friend and consultant the physician laryngologist 


ACUTE EHINITIS 

{Acute Coryza) 

The treatment of acute rhinitis involves primarily a study of the 
habits, dress, occupation, temper ament, and local and general physical 
defects of the individual This study will develop principles of prophy- 
laxis that require enforcement by careful attention to details 

Heglect 01 carelessness in regard to clothing, house ventilation or heat- 
ing, and exposure must be studied and the remedy suggested A definite 
plan of cold sponge bathing may be of prophylactic benefit The neck and 
chest may be quickly sponged with cool and latei very cold water, oi the 
body may be gone over with a stiff flesh brush When this latter procedure 
is adopted the smallest amount of water which will form a lather with 
pure white castile or common laundry soap should be used A sharp reac- 
tion of the skin should he obtained afterward by brisk friction with a 
turkish towel, which will remove the lather without rinsing This morn- 
ing hath should be taken in a room which is thoroughly wanned In de- 
bilitated sub]ects the change to a cold bath should be made gradually, 

Many individuals are particularly susceptible to drafts of air, and 
some to diafts when applied to definite aieas of the body, such as tlio 
back of the neck, the interscapular region, or about the feet Advice in 
regard to wearing apparel may be advantageously given The use of high 
shoes, warm stockings, and proper underweai of wool, silk, oi fiamicl will 
prove a necessary prophylaxis in some cases Chest protectors, neck fins, 
and mufilers should be dispensed with Many colds may be pievented 
by the prompt removal of damp clothing so as to quickly restoie the body 
heat. 

In cases of recurrent coryza the condition of the nasal and nasopharyn- 
geal chambers must be thoroughly investigated Septal deformities, hy- 
pertrophies, adenoids, and all other important conditions that interfeie 
with nasal drainage and respiration must receive proper surgical attention 
When acute coryza is present in the household delicate subjects may re- 
ceive a prophylactic inoculation of a vaccine This may be prepared from 
a nasal culture obtained from the member of the family who was the 
original source of infection 

A careful regulation of the temperature of living rooms to about 
65° E. IS important, while a cold, well- ventilated sleeping room, warm 
bed covering, and night garments are advantageous to many people dur- 
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ing the "winter months Susceptible infants and young children may 
he provided with an improvised sleeping hag, or pinning blankets to 
avoid the dangers of exposure at night Sleeping out of doors oi in 
a window tent has given excellent prophylactic results in selected 
eases 

Against an acute attack radical abortive measures must be adopted 
early. The time-honoied administration at bedtime of five to ten grams 
(0.3 to 0.6 gm ) of Dovers’ powder alone, or with five grains (0 3 gm ) 
each of aspirin and quinin, is frequently successful A mustard foot 
bath will encourage leukocytosis, and a hot lemonade with spiritus fru- 
menti will establish diaphoresis The patient should immediately retire 
and remain covered with several warmed blankets until profuse perspira- 
tion ensues On rising in the morning a saline laxative such as a Seid- 
litz powder may be necessary. During the day the Lincoln formula of 
quinin sulphate, gr % (0 03 gm ) , fluid ext of belladonna, gr % 
(0 007 gm ) , gum camphor, gr (0 012 gm ), every three hours, or 
three drops each of tr belladonna and tr. opium in a half ounce (15 c c ) 
of camphor water may be given. 

The nose should be examined under good illumination and a culture 
taken from the secretion if the vaccine treatment is to be adopted If 
Eos worth’s method be selected — ^then a 20 per cent solution of cocain is 
applied to the inferior turbinates, after which a bead of chromic acid is 
fused upon a probe, and with this a fine linear cauterization is made along 
the median surface of each inferior turbinate 

Trouble may be avoided by inquiring for any idiosyncrasy against 
quinin or belladonna before continuous doses of these remedies are pre- 
scribed If the abortive treatment is not successful much may be done 
for the comfort of the patient by the use of sprays, irrigations, and pig- 
ments The various preparations of the suprarenal gland are useful 
Adrenalin chlorid diluted with normal salt solution (1-10,000) with or 
without cocain or eucain (1 per cent -2 per cent ) affords relief. The 
nose may be irrigated with a mild solution of Pul Antisepticus Co 
U S P The anterior douche must be used with caution The patient’s 
head is tipped well to the left, and he is requested to take and hold a long 
breath while the right nostril is slowly irrigated The head is then tipped 
to the right and the left nostiil irrigated in the same manner. Viscid 
tenacious secretion is dislodged by this method to the great relief of the 
sufferer This proceduie is free from danger if performed with gentle- 
ness and correct technique in properly selected cases. A spray or appli- 
cation should follow of 

Pulv Mentholis 

Pulv Oamphorse, aa gr v (0 3 gm.). 

Petrolati Liquidi, §i (32 0 gm.). 
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Every prescription coiitniiiiiig cocaiii felioiild be wiitten witli pi (‘cautionary 
signs — non lepetus A good {►ftiee ap])licatioii that will icduee and hold 
the amw'^ing nitinnescenee is cocain 31/j pei cent , antipyuu per cent 
If supraienal ext oi adienalin aie used care must be exercised not to in- 
troduce these solutions without consideiablc dilution Harm is often done 
by the use of astringent and iiritating spiays 

In the subsiding stage a capsule of cmchonidia siilph , gis 2 (0 12 
gm and liydrastin (white alkaloid), gr (0 015 gin ), is efficacious 
In ehildien the tr of chloiid of non with glycerin and watei is valuable. 
If subacute lutiiniescence iiievails the application of the galvaiiocanleiy 
affords relief during the winter season In infants or young childieii 
relief may be seemed by the instillation of a bolnlioii ot adrenalin 
(1-10,000) — jmt five to ten diops into the nostril with a medicine drop- 
per Inhalations of one pait menthol to 10-20 paits of chhuoloim may 
be used on a handkerchief, or with a convenient nose and mouth nilialer 
As acute ihinitis is nsnally caused by niicrobic infection, an invc'stiga- 
tion of the bacteriology will leveal most frc(inent]y wlin-li <no the nucro- 
orgamsms concerned catairhalis, staphylocoecns, stieplococcns, ]nicnino- 
cocciis, or influenza bacillus Great curative value is claimed tor llu* autog- 
enous vaccine made from the culture When the laboratory e(]uipinciit is 
not available a stock vaccine with urotropin internally may be given. 
The tine worth of this treatment must he demonstrated by future clin- 
ical reports. 


CHRONIC RHINITIS 

Anatomic or pathologic conditions that are sufficient to intorfcie with 
nasal diainage or proper respiration must icceivc snigical attention The 
etiology should be carefully investigated, and systemic dysciu.sue, such as 
gout, iheumatism, tubei ciilosis, syphilis, or neurasthenia, cardiac and 
renal insufficiency, must he given appropriate treatment The excessive 
use of alcohol, tobacco, or drugs will prevent successful tieaLinent, and 
they must he discontinued or modified Habits of personal hygiene slmnld 
be coiisideied, and details i elating to proper clothing, oxeieise, bathing, 
and ventilation of the working and sleeping apartments should be subjects 
foi instruction to each individual snfferei The warm and dry (dimates 
Egypt, Mexico, Arizona, New Mexico, and the Northwest aie often 
advisable when the leisure, the financial eondilioii, and inolnuiinm <>t pa- 
tients will periTiit travel and absence from liome Among ehihlnoi with a 
tendency to over-activity of the lymphatic system the s)uup of ilio lodid 
of iron would be an important aid to local treatment Tlie early removal 
of adenoids of the nasopharynx, and offending tonsils, offers a valuable 
prophylactic measuie in limiting acute inflammations in the upper res- 
piratory tract, and also ot the chronic rhinitis of adult life 
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Every case ol cliroiiic ilimitih ])icseiits two chief therapeutic indica- 
tions the cstahlishnienl of thoiouj^h cleanliness by the restoration of free 
nasal drainage and fiee nasal lespiiahon These must be accomplished 
by the destruction of the least possible amount of mucous membrane If 
mild pathologic changes have occurred medicinal methods may be suf- 
ficient. Cleansing sprays or douches of Dobell’s or Seiler’s or of the nor- 
mal salt solutions , or a solution of potassium peimanganate, gi or 

a solution of Pulv Antiseptic Comp One-half teasiioonful to the pint 
will be sufficient Many eschaiotics have been advocated Those of 
real powei, howevei, are chromic and trichloi acetic acid. In the intii- 
mescent varieties these measures, especially with children, afford prompt 
relief — in properly selected cases The fused bead of chromic acid is 
preferable to many plans, but the danger of excessive cauterization is 
imminent if the acid runs on to the flooi of the nose or extends over an 
uncontrollable area The tissue should be diied before the acid is applied 
Mild intumescent and hypei plastic conditions may be improved by appli- 
cations every third day of argyiol, 20-50 per cent, or nitiate of silver, 5 
per cent , or lodin, grains x, to glycerin §ss, aqua 5ss 

Many favoiable results are leported fiom electiolysis Eive to ten 
milliainperes are passed thiough a double needle by the bipolai method 
for thiee to five minutes The galvanocautery afTords the best and most 
definite method (except those strictly surgical) of icducing intumescence 
and hyperplasia Eree nasal drainage and respiration may he quickly 
and simply restored in moderately severe and otherwise suitable subjects 
by this piocedure The inferior tuibinates should he cocainized with a 
two to four per cent solution, or alypm, 10 per cent , before operation A 
deep line should he drawn from the posterior portion of the turbinate 
body anteriorly, and extending down to the peiiosteal layer. The wound 
should he covered with a bland oily spray followed by an insufflation of 
aristol The middle turbinate should not be caiiteiized When these 
measuies appear to be mefiective (or, in fact, in all cases of maiked nasal 
obstruction) prompt surgical methods should he adopted The siihniucoiis 
resection or antenor and poster lor tarbinectomy of the inferior and middle 
bodies are operations which afford splendid results when indicated 


MEMBRANOUS RHINITIS 

The plan of therapy adopted m pseudo-membranous ibinitis is depen- 
dent in part npon the ba cteriolog ic findings The presence of Eflehs- 
Loeffler bacilli, particularly with a secondary infection elsewhere, demands 
an early dose of anti diphtheritic serum, the initial strength of which 
should be 5,000 units In mild primary infections among adults under 
continuous observation antitoxin may be held in reserve As the in- 
2, 3 0 
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volvemcnt of the nasal inncous niembianc may be traiismitiecl in like form 
to those under immediate exposure, the prophylactic use of antitoxin may 
be necessary The nstial dose of calomel, followed by an appiopriate 
saline, as Eoclielle salts, will be indicated Locally a tboiongli cleansing 
treatment should be prescribed For this purpose the posteiior, oi care- 
fully diieeted anterior, douche of warm normal salt solution, hone acid, 
soda bicarbonate, or liquor calcis, U S P, will lesson the absoiphon 
and aid the exfoliation of pseudo-memhiaiie Peroxid of hydiogen may 
be applied directly to the paits with a cotton pledget II inhibits the 
bacterial growth It must he remembered that the sepaiation of the 
pseudo-membrane from the nasal mucosa leaves a raw and fiequently 
bleeding surface, therefore, it should be neither forcibly detached nor 
treated with powerful antiseptics or astringents The excoiiation may 
be tieated with advantage by applications of silver nitiate [10 giains] 
(0 6 gm ) to the ounce (30 c c )] or a copper sulphate solution Aristol 
insufflated freely is particularly beneficial When the acute symptoms 
have subsided tonic treatment such as the elixir of calisaya, iron, and 
strychnin should be administered 


ATEOPHIO EHINITIS 

A glance at the various text-hooks reveals the fact that the number 
of lemedies advocated for the treatment of ^ffllrophic ihiiiitis’' is quite 
as great as the inefficiency and uselessness of the majority of them A 
definite plan must be selected and continued for some months if good 
results are to be expected The treatment should ho geneial and local 
Attention must be given to hygienic details, and all cxposuic avoided when 
possible An even, warm, moist climate favors lecovery, and many pa- 
tients improve rapidly in a snb-tropical climate The use of the lodids 
of iron, arsenic, or potassium are indicated, and their tonic and alteiative 
action on the glandular apparatus is beneficial. Hypodermic injections 
of the eitiate of iron and sliychniii are very effectual in aiieniic cases 
The lienioglohiii may be raised five per cent a month by this method 
A compaiatively painless liypodeimatic injection of lodin, 10 pei cent 
(lodolena), in almond oil may he injected, iiitramnsciilarly when the 
stomach is iriitahle or easily distuihed by the lodin salts 

If the atrophic process is attended by thyioid deficiency, lodiii (gr 
1/12) prepared iii cubes of gelatin (gr 1/12 to each) (1 x % inch) may 
he given three times a day with milk, before eating, in addition to appli- 
cations of lodni by electrophoresis A general tonic effect to the glandnlai 
system may he produced by the soap hath, as follows . The patient strips 
in a warm room and thoroughly covers the body with a thick lather of 
white castile soap, the smallest quantity of water being used. A flesh 
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brush, is now quickly applied over the whole surface of the skin foi a 
period of five minutes, when the redundant lathei is removed with a 
Tuikish towel and shaip friction The patient then returns to bed 
Tonics of strychnin, iron, or phosphorus should be continued thioughout 
the treatment 

Thorough local cleansing measures are essential A plan of office and 
of home treatment should be chosen which shall involve simplicity, 
economy of time, expense, and effort. The methods adopted must be 
earned out through a long period of weeks or months Results are ob- 
tained only by the exeicise of patience and persistence Especially with 
children it is necessary to use alkaline solutions that aie pleasant in taste 
and odor for cleansing pui poses Ot the official preparations the solutions 
made from Seller’s tablets, sodium ehlorid, borax, or boric acid are con- 
venient, cheap, and efficient Innumerable preparations have been mar- 
keted that contain these essential ingredients, whose color and odor aie 
made attractive The efficiency and value of them howeier, depend upon 
their alkalinity and mild antiseptic pioperties In severe cases, where 
the Cl lists are dry and tenaeions and show marked deeom 2 DOsation, potas- 
sium permanganate, 1/12 gram to the ounce, peioxid of hydiogen, oi sol 
mei curie chlorid (diluted one to seven), 1-3,000, may piove of greater 
usefulness than the ahovc-mentioned pieparations These solutions should 
be waimed and either sjirayed or syringed through the nasal passages 
both anteriorly and postenoily 

If these measures are insufficient to remove crusts and infected secre- 
tions from the nasal channels, cotton swabs saturated with pexoxid 
of hydrogen should he used Treatment often tails because thorough 
cleansing methods have not been adopted The nasal passages should he 
carefully examined after the douche or spiays are made, in oider to de- 
termine satisfactorily the condition of the nasal cavities hefoic a loiitme 
treatment is instituted 

Of the various oleaginous preparations for applications or sprays that 
have been lecommended in great number, oleum picia and balsam of Peru 
may he considered among the best and safest Thymol, menthol, and 
camphor may he used from time to time as adjuvants and as convenient 
preparations for home treatment, however G. L Richaids favors a 
douche containing five to ten diops of formaldehyd in eight ounces of 
warm water, preceded by an application of cocain In the more advanced 
stages of atrophy the milder methods are inefficient and additional stimu- 
lating treatment must be chosen Ho cases that afflict these unfortunates 
call for greater mutual courage and persistence on the part of the patient 
and physician than the chionie atrophic forms that have developed ozena 
with all its depressing conditions Galvanism and faradiam applied over 
a jieriod of months may give well-earned results The cnrient should be 
passed through a naked electrode with a hall-shaped distal extremity. 
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The electrode should he long and sleiidei and all atiO})hie legions should 
be reacherl il possible The tieatnient is eonimenced with one to five 
niilliampeieh and giadnally mei eased at each siicccsMve ntting The 
cathode is placed against the aniicular fossae while the anode is jiassed 
rapidly ovei the atrophic areas Latei the faradic may be substituted 
toi the galvanic ciiiieiit The application is usually followed by a leac- 
tionai} hyperemia, and if any excessive iiiitatiou follows it nia} be 
allayed with a spray oi application of menthol in ])Plioliiia oil The 
application may be lejieated daily at fiist and giadiiaU) reduced (o twice 
a week Massage is a faioiite method with man) larvngologists Instill- 
ments foi this may be applied by hand, the electiie motoi, oi a s]iecial 
vibiatoiy apparatus Kelligrew claims to have tieated ovei a thou',and 
cases "With inaikcd impiovenient by vibiatoi) and lighi stiokiiig mo\e- 
ments applied by means of a sound twenty centniietois in length The 
instrument is coveied with a lubber head over some cotton The iloor 
of the nose, mcati, mferioi and middle turhinate bodies, and se])tnm aio 
treated in ordei W Eiendcnthal has designed a good iiisti uuienl for 
employing electiical vibratoiy massage 

The tampon suggested hy Gottslem has been lecommciided c'xteiisively 
This may he placed by means of a screw applicator into one {)assage and 
allowed to remain four oi five Lours, wdieii the othci passage is Ucalod 
in a like inaiiner Various modifications have been deviseil by Peiclier, 
Hubbaicl, and Leland, whereby pigments of ichtliyol, lodin, m an aleoliolic 
solution of acetanilid are apjilied by tins nietliod This plan is fieciueutly 
annoying and obnoxious to the xiaticnt, and may fail lor tins reason 

The most efficient topical apiilication is lodm, gr. vii-xii, glycerin, 
§ss, aquae, gss 

Ichtliyol, 20 per cent , argyrol, 20 jier cent , or resorcin, followed by a 
spray of menthol and camphor, five grams each to the ounce of petiolma 
oil are valuable. 


RHINOSCLEROMA 

Ebinoscleioma is exceedingly rare m this country Only three cases 
w^ere repoited ni the United States befoie 181)3 Tlie ])atliology and 
treatment of this disease ha\e been most carefully studied hy Emil klayer 
and Gerlser of JSTew York, and In Chiaii, Gaiighofner, and Paultaul ol llie 
old ivorld Fieudenthal has suggested the value of Goley’s flind or rhino- 
scleieiie proposed by Pawlowskv The use of autogenous i aceiiie lias ap- 
paientl) ofleied sometlimg of inliibitoiy value iii a tew cases Ei\e cases 
haie come under the writeiT obsenalioii with l.iiMigeal m\ oh emciit that 
iveie lelieved for a time by dilatation w'llb Sclnoeltei’s lubes In Lub- 
liner’b case the lo'^ions disa]p)C‘are<l a1f(‘i au all ick ot tvpboid fevei j\Ler- 
cuiy and lodids have been used exteiisuely witlioiit success Tempoiary 
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relief lias been aceomplislied with the vaiions clieniieal caustics Palliative 
surgical methods are recommended m selected cases to lelieve stenosis 


ACUTE SUPPURATIVE INFLAMMATION OF THE SINUSES 

The tendency of acute inflammatory processes in the nose to extend 
to the accessoiy cavities is well maiked in certain individuals, especially 
when living in the changeable climate of the north temperate zone Hence 
the importance of thorough treatment of cases of acute rhinitis is to be 
emphasized on account of the dangei of this annoying and occasionally 
danger oils complication ensuing The miciobic epidemics of winter, 
especially that of influenza, may invade these cavities in a large number 
of individuals Those patients having a loweied resistance to pus infec- 
tion must be protected, if possible, from exposure This is especially 
necessary with those who are enfeebled by disease of the upper respira- 
tory tract In such cases a constitutional supporting treatment is advis- 
able A sojourn in the warmei climates of Florida, the Bermudas, or 
Bahamas dm mg February, March, and April, is usually of great pro- 
tective value 

It must be remembered that ^‘acute sinus infection” is frequently the 
cause of serious complications affecting the pleura, lungs, heart, or kid- 
ney, so that energetic therapy may give valuable prophylactic results 
toward preventing aithiitis, pneumonia, pleuiitis, biain abscess, oi sup- 
purative otitis media The oidinaiy difficulties of diainage aie buch that 
an acute suppurative sinusitis becomes a dangerous focus of infection and 
one which is frequently overlooked by the general piactitionei It often 
passes in the majority of cases for an ordinary acute coiyza Suppurative 
acute inflammation of this type may involve any one or more of the 
ten classifled accessory sinuses The varieties of infecting microorgan- 
isms, and their virulence, the quality and quantity of the diamage of the 
pail, the resistance of the patient, and the proper choice of treatment will 
deteimine in a gieat measure the rapidity and thoroughness of recovery 
These jjoints of the condition of the case will establish the guide to the 
pimciples of management The remedies at our disposal are exceedingly 
efficient for reducing turgescence of the nasal mucosa, and piompt and 
continuous drainage must be restored and maintained by the frequent 
use of them 

The use of the various coryza formulse in these acute suppurative 
processes is to be condemned as harmful interference with nature’s plan 
of drainage, especially in the region of the middle turbinate body Hy- 
peremia should be lelieved by the free use of adrenalin chlorid, 1 10,000. 
In one’s office the orifices of the accessory sinuses can be especially 
treated by appljmg a pledget of cotton saturated with a solution of 
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cocain (2 per cent ) oi a solution of adrenalin, or boili The nasal 

passages may he gently irrigated with hot noimal salt oi othci luild 
alkaline solutions pieviously The ciust that may occlude the onfices 
of these sinuses may he thoroughly washed away hy tins means When 
the secietions aie particulaily tenacious a bland, oily spiay of men- 
thol and camphor in albolene will hasten then leinoval The ])at]ent 
should he given a prescription for an adienalin spiav (1 10,000) with 
eucain hydiochlorate (1 per cent ), and also some bland oil to be used 
at home A post-nasal douche may become necessary if the sphenoid and 
posteiioi ethmoidal cells aie involved In eases of antial, trontal, or 
anterior ethmoidal cell siippmation the iiiigation and spiay should be 
directed toward the middle tuibmate body thiough the antenoi nans 
Obstruction of the sinuses and extension of suppuiatioii aie nioie liable 
to occur at night than in daytime Instruction should theiefoie be given 
the patient to thoroughly open ihe diainage canals by these nielhods of 
douching or spiaying night and morning and, if necessary, duiiiig the 
night, especially if pain or feeling of obsti uctioii inierferes with sleep 
Patients treated tlioioughly in this manner will avoid chionic suppuia- 
tion, as well as obtain iclief of distressing symptoms When it is pos- 
sible to piobe the sinus, the skilled laiyngologist may readily niigate the 
sinus through the ap^dication of a special cannula The solulioii to be 
used should be a hot normal salt oi the nnldcht of aniis(‘])ti(s The 
use of strong solutions is attended by pain and rcactioiiaiy swtdlmg that 
will prove hainiful Aspiiiii m modeiate doses aifoids rc'lu'f to ])am 
and neivous irritability Qumin in laigo doses adds to the congestion of 
tho nose and ears and is contraindicated iii the later stages of the attack 
A culture should be taken of the secretion, and the vaiieties of micro- 
organisms present asceitamed A vaccine may he })iepared ot this, ui the 
stock vaccine may he given In some cases it pioves ot great value If 
the acute suppuration does not snliside leadily the infected simisch sliould 
he moie thoionglily investigated The antiiim of Iliglmioie diains with 
greater difficulty on account of its size and position iVn attcmjit should 
he made to wash the cavity (the antium) wuth normal salt solution through 
the natural opening When this is not successful the antial w<ill should 
be i3unctiired in its thinnest ^loition The site of selection is usually in 
the inferior meatus, about 1-1 Vj inches within the nostril The oidinary 
needle of a large antitoxin syiinge oi that of Myles, Coakloy, oi Halle may 
be used foi the pnipose The needle is to he directed outward and up- 
ward, and with a firm and steady pressure, until it passes thiough the 
plate of tho bone Ho fluid should be forced through the needle until 
the operator is satisfied that the antrum has been entered Air may he 
forced thiough gently, and will he accompanied hy a cliaracteiistie sound 
as it passes out of the natural oiificc into the nasal passugo Acute sup- 
puiatioii will usually subside after flushing the antium at one or two 
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sittings This method is also of diagnostic iinpoitance The frontal sinus 
IS irrigated with gieater difficulty To do this a fine cannula, especially 
adapted foi a nariow canal and hent at the propei curve, should be passed 
into the sinus, which is then irrigated. 


EPISTAXIS 

In the treatment of epistaxis, or “nose bleed, it is of the utmost 
importance to del ei mine the causal factors A careful examination with 
a good light and nasal speculum should be made The traumatic vaiieties 
will call for topical applications The simple domestic methods of relief, 
such as holding the hands above the head, the application of ice to the alse 
and root of the nose, may be sufficient As the majoiity of simple cases 
come from a ruptuie of the septal artery at Ke&selbach’s spot, a short 
distance within the vestibule, a cotton tampon inseited and resting over 
this area, with pressure from the outside, will piomptly ariest an ordi- 
nary hemorrhage The tampon may be satin ated with adrenalin chlorid 
(1 1,000), or cocain and antipyiin (each 2%-5 per cent ) or by peroxid 
of hydiogen In every ease that is not lelieved by these simple methods 
the bleeding point should be found and treated The habits and consti- 
tutional dyscrasia of the patient must be carefully studied 

In atheromatous subjects, or those with high blood-pressure, epistaxis 
IS often a safety valve of nature that may prevent impending disaster m 
a more remote region of the body When the bleeding from the septal 
artery or from gianulations on the turbinate bodies is excessive or recur- 
rent the application of trichloracetic acid, the nitrate of silver stick, or the 
galvanocauteiy point (applied and removed at red heat) will give pioinpt 
results When the ethmoidal aiteries are bleeding, a bismuth or iodoform 
gauze tampon to the roof of the nose will prove successful 

If the aiiteiior method of nasal tampon is chosen it is essential that 
eithei dressing or nasal forceps with fine blades should he used, and strips 
of gauze, one-half inch in width, passed well back into the posterior por- 
tion of the nasal canal, followed by others until fiim and uniform pres- 
sure IS effected The gauze may be saturated with supraieiial extiact, or 
dusted, if necessary, with tannogallic acid powder The use of Monsefis 
solution, chlorid of iron, or other powerful asti indents is a method of last 
resort, but objectionable on account of foiming haid clots 

In severe post-opeiative epistaxis, or m persistent hemorihage aftei the 
simple methods have failed, it may be necessarv to use a posteiior tampon 
This IS piepaied from cotton or gauze, by trimming and rolling a suitable 
piece to a size that will enter the posterior opening and not easily pass 
forwaid into the nasal passage It should measure for an adult about 
1% X % inches. A string should be passed around the middle of the 



330 


DISEASES OE THE HOSE 


tampou, leaving two long ends A small solt calheter should be passed 
through the bleeding side into ihe pharynx, where it is sci/ecl with a 
long forceps, and the coid diawii out of the mouth cavity One of the 
free ends of the stimg is tied hi ml) to the catheter and the latter willi- 
drawn thioiigh the nasal passage, while the tampon is foiced geiiUy into 
the posterior opening by the index hngei of the fiee hand The ends of 
the strings fioiii the nose and month are then hxed wnth adhesive plaslei 
Internal medication is especially indicated in cases of renal or cardiac 
(\asenlai) disease attended by high blood-piessme This may bo accom- 
plished by the use of Imetnie of aconite in diop dosc^ of thiee to ii\e 
drops at once Hitroglyceim (gr 1/100) hypodeimically will act 
piomptly, 01 this prejiai ation may be given eveiy half hour loi ihiee or 
four doses If the blood-piessurc is low, tincture of digitalis (nun 5) 
every hour for thiee doses, oi camphor, or ammonia, Avill he more bene- 
ficial When the liemorrliage is eoiitniiions oi profuse, hydiastinin h\dio- 
chloiid (gr Vi) or stypticin (gi 1/3) hypodermically will be efhcaeions 
111 peisistent cases due to hemophilia, anemias, or allied disoidcrs the 
hypodermic use of antitoxin or a freshly prepared horse sciiim is of 
value Oalcinni lactate m fif tcen-gi am doses hourly, by laismg the 
coagulation point, may he neeessaiv Gelatin in large quantity has a 
similar inflneiice The use of ergot is nnseientific and haniifiil fiom 
the fact that valuable time is lost Therefore a nioie suitable renu'dv 
must be chosen In recnrient and persistent epistaxis the piosenco of 
post-nasal nlceiation or a tumor, or the possibility of pulmonary hemor- 
rhage, must be eliminated 


OZENA 

While comparatively few cases of lecoveiy fioin o/ena aie rf'ported, 
yet m the nia]oiiiy of cases it is possible to outline a i)hiii of Ircaliucnt 
that will affoid great comfort and temporary relief Tliih plan should 
always begin with thoiongh cleansing of the paits It is nnpoitani to im- 
piove the geneial physical condition and to prevent the chemical changes 
which unhealthy seeietions nndeigo It is only by the utmost diligence 
that satisfactoiy lesnlts may he obtained 

The patient should be mstiucted in the use of the antiseptic alkaline 
holutions such as Seiler’s and Dobell’s solutions, or compound antiseptic 
powder (U S P,) It is often necessary to soften the ciiists with vaselin 
or liquid peti oleum befoie the cleansing wash is used This routine on 
the part of the patient should he followed by effoits to prevent effective 
crust formation and its decomposition Internal admmistiation ot the 
lodid of lion, cod-liver oil, phosphoius, strychnin, oi arsenic will he fre- 
quently indicated Plenty of out-door life and exercise with good nour- 
ishing food should be oideied (See Atrophic Phiiiitis ) 
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The special treatment of this disease oifers many different plans and 
agents under the theory of the infective character of ozena The hypo- 
dermic use of antidiphtheritic serum has been pioposed and highly recom- 
mended by Gradenigo The duration of treatment varies from thirty to 
sixty-eight days, during which time 5,000 to 48,000 units of serum weie 
employed Perhaps the most efficacious local application is a 2 per cent 
solution of creolin followed by ichthyol, 20 to 50 per cent , and a mixture 
of lodin and oil of cloves Massage and electricity are beneficial methods 
of treatment In some cases the stimulaling eftect of lodin, grs 48 , 
potassium lodid, 16 grains, water, 1 ounce, glycerin, 1 ounce, is followed 
by improvement 

The hypodermic injection of lodin is highly recommended This may 
be given in the 5-10-20 per cent preparations in almond oil (lodelaine) 
The stronger preparations are more or less painful A spray of bichlorid 
of mercury, 1 to 3,000, is an excellent medicament m cases that are pos- 
sibly luetic m origin 

Our knowledge upon this subject will be gieatly increased by the col- 
lective investigations under the diiection of the International Laryngologi- 
cal Congress which meets in Copenhagen in 1914. 



CHAPTER II 
DISEASES OP THE LARYNX 
B. R SlIUKIiY 

ACUTE LARYNGITIS 

Prophylactic and Internal Treatment — The prophylactic and internal 
treatment of acute laryngitis, or aente laryngeal cataiili, has nmch in 
common with acute inflammation in the nasal passages, nasopharynx, and 
pharynx. The use of aspiiin and Dover’s powder (in three 1o fivc-giain 
dosage) is beneficial and comforting The use of the voice should be for- 
bidden, as rest is an essential measuie, especially at tlie out set or eaily 
stage Advice in this regard must be firm, as rest will decidedly favor 
other abortive measures The upper respiratory cavities should be ex- 
amined, as acute laryngitis is larely the primary affection, nevertheless 
the attending acute inflammation should leceive equal attention Small 
and frequent doses of tincture of aconile root, one to two niiniins every 
hour until the constitutional effect is noted, will often relievo local con- 
gestion and the pyrexia If pam be piominent aspiiin ntlen gives ])roiiipt 
relief It may he administered in rheumatic suhiecih logellier with 
salicin In malarial districts the addition of qiiinin is advantageous 
The early use of calomel in 1/10-giain doses until ten are tahen should 
not be forgotten This should he followed by the usual saline in the 
morning The cold compress over the laiynx, coveied with an oiled silk 
pad, IS grateful to many patients The ice collar or Leiter coil may he 
adopted if convenient However, the danger of additional congestion of 
the parts after continued hot applications makes them of doubtful utility 
A loom saturated with a steam moisture is grateful and eomfoihng A 
cioup tent may he improvised and supplied willi alkaline steam (soda 
bicarbonate, one ounce to a quart of water) from a kettle to winch a ]uece 
of gaiden hose has been attached to the spout Various steam inhaleis are 
in the market A pitcher of boiling water with a coinucojna of ])cipei 
placed over it as an inhaler affords a satisfactoiy method of su]i]d\ing a 
medicated vapor A favoiite and useful formula is Menthol, gis ii, 
tine benzoin comp , gss , tinct opii comp , gss A teaspoonful' of tlie 
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mixture is added to a pint of boiling water and placed m tbe inhaler or 
pitcher The medicated steam is inhaled as hot as possible for five to 
ten minutes This may be repeated at hourly intervals Oil of eucalyptus 
in the piopoition of one ounce to the quart of water may be used in the 
same mannei or boiled over a spiiit lamp 

Oleum tei ebinthin^, oleum pini, and oleum juniperi are also to be 
recommended, to be used in the same way When the larynx is dry and a 
tickling sensation with a short frequent cough is present, then tartar 
emetic in careful dosage is indicated This may be administered pleas- 
antly to adults in the following prescription: 

Antimonii et potassii tartratis gr* ss 

Tincturse ipecacuanhae et opii 3ss 

Liquoris potassii citratis gii 

Sig 3i every two hours 

Some of the various lozenges that contain ammonium chlorid or men- 
thol and camphor are very acceptable In very young children a powder 
containing a half to one grain of cmchonin with 1/12 gram of ipecac will 
often give gicat lelief Vaccine therapy may be resorted to with ad- 
vantage if the infective origin is known 

Local Treatment. — The uppei passages should be cleansed with a 
spray or iirigation of warm normal salt solution DobelPs or the Seiler 
solution may be preferred An attempt should be made by every prac- 
titioner to eliminate from use a vast list of proprietary preparations which 
are to be found on the shelves of the laity, and which are used to the 
detiiment, many times, of the delicate nasal mucous membrane of the 
patient The therapeutic properties of these solutions are generally 
based upon the ingiedients of the original solutions of either Seiler or 
Dobell Many of these proprietary solutions are compounded of inferior 
materials and of a strength (of solution) that is not only harmful but 
fieqiiently permanently injurious The choice m the U. S P. of salt, 
Dobell’s or Seiler’s solution, Pulv Antiseptic Comp , etc , is amply suf- 
ficient to fulfill all indications 

A-n inhalation spray of menthol and camphor in albolene is valuable 
and soothing, especially in the dry stage of the attack To use the spray 
efiectually the anterior portion of the tongue is to be wrapped with a 
piece of gauze, then extended and held by the patient, while the alse of 
the nose are compressed by the operator to prevent nasal respiration The 
patient now inhales and exhales while the spray is continued By this 
method the mucous membrane of the larynx is more quickly and thor- 
oughly tieated A down spray, consisting of alum (gr x), acid carbolic 
(gr ii), glycerin (% ounce), to % ounce of water, may be applied 
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diiectly to tlie larynx with benefit Strong astringents should be used only- 
exception ally 

111 children, in whom edema develops frequently, a dose of turpetli 
mineral or syr ipecac, used as an emetic, together with a prompt 
steam inhalation, will afford suitable means of relief [In most cases in 
childien the administration of biomid of potassium is piouiptly iollowod 
by relief in spasmodic croup, whether due to laiyngitis or a pinely nervous 
mechanism — Editor ] 

Intralaryngeal applications are of benefit in the subacute stage, such 
as aigyrol, 20 per cent, oi alumnol, 20 pei cent Spasms of tin* glottis 
may prove annoying, and dangerous m some cases Anodynes such as 
heioin, codem, or opinm, by mouth or liypodoimatically, will promptly 
allay the neivous phenomena in such cases Intubation, oi even tiache- 
otomy, may he necessary m laie occasions 

It is important to adopt eveiy theiapeutic measnie to maintain and 
preserve the general good condition of the patient Kc'constnu'tive or 
neive tonics, such as nux vomica and stryelinm, with quimn and iron, 
are frequently indicated The use of alcohol and tobacco should he pro- 
hibited during an attack. 

CHRONIC LARYNGITIS 

This condition may appear as a hypertiophie, a suhgloitic, or a 
pachydermatous variety. The hypertrophic loim may exist with choi- 
ditis nodosa, familiarly known as “singer’s nodes’’ The* \aiious tonus 
of systemic disease must he investigated and tieated aceoidingly. The 
value of a waim, dry climate must be consideied, but iccommendations 
must be based upon the financial and geneial condition of llie patient, 
the age, and possibilities of travel, etc Conditions causing nasal slcaio- 
sis and pathologic areas of liypeiqilastic gland tissue must be suigically 
removed Attacks of iiidigeslion, gout, and ilieumalism slionhl Ik' uaxli- 
fied by pioper systemic tieatnieul In eases tliai denlo]) uo(h‘^ a '^ix 
months’ rest is necessary The use of alcohol ami tobacco should be 
forbidden Internally, potassium lodid, ten to fifteen grams (0 0 1o 
1 0 gm ) t 1 d may be given to assist in the ahsoiptioii of hy^icrplasia 
Locally, the use of caustics oi asliiiigents is frequently imlicatcxl The 
formei should be applied by the skilled specialist of e\perieu(*e only 
The fused mtiate of silver or the galvanocautery are the moUiods of 
gi^eatest usefulness Locally, laryngeal sprays of alumnol, alum, or 
zinc, preceded by a spiay of Seiler’s solution, aid in giving comfort to 
the patient. They aie of no curative value, howevei The same may 
be said for oil spiays, such as ineulliol and camphor in alholene Laryn- 
geal applications should be made with great care and only with a reli- 
able instrument that will grasp and hold firmly the proper sized cotton 
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pledget The excess of solution must be carefully removed Increasing 
strength of zinc chlorid, gr x to 1 (0 6 to 3 0 gm ) , nitiate of silver, 
gr 5 to 30 (0 3 to 2 0 gm ) , aigyrol, 10 to 50 per cent, may be intio- 
duced into the laiynx with benefit 


EDEMATOUS LARYNGITIS 

Edema of the laiynx requires active treatment by a brisk cathaitic 
of calomel followed by magnesium sulphate or elaterium, gr 1/6 Al- 
kaline steam inhalations, hot astringent gargles, a mustard counteririi- 
tation over the larynx, followed by ice bags to the neck, should be ordered 
at once. If the patient is syphilitic and potassium lodid has been 
administered it should be discontinued immediately, as this drug greatly 
aggravates the condition of some patients A spray of adrenalin (1 10,- 
000) thiough the nose and into the larynx may temporarily relieve. Its 
use IS attended, however, with the danger of reactionaiy swelling 

When edema follows the entrance of a foreign body, or after bron- 
choscopy 01 the removal of an intubation tube, the use of codein or Dover’s 
powdei to allay the restlessness may be valuable The use of pilocarpin 
early is favored by some authors, but the danger of its depressant effects 
should be considered 

This condition is usually associated with systemic disease, such as 
syphilis, tuberculosis, myxedema, carcinoma, bulbar paralysis, or cardiac, 
renal, and hepatic disorder, and appropriate diagnosis and general therapy 
are required. If the edema does not respond to the simpler measures and 
cyanosis intervenes, scarification of the affected region of the larynx 
should be undertaken A 20 per cent solution of eocain should be sprayed 
or applied over and into the larynx and the excess swallowed Scarification 
should be perfoimed under the direction of a laryngeal mirror and re- 
flected light. A laryngeal knife is chosen preferably foi the purpose 
Ichthyol (30 per cent ) may then be applied The resulting hemorrhage 
and transudation are usually beneficial If the dyspnea continues and 
urgent symptoms develop scarification could be repeated with a guarded 
bistoury undei direction of the index finger 

In great emergency intubation or tracheotomy must be performed 
The former operation is often difficult. If one or two trials are not suc- 
cessful tracheotomy should be performed without delay. 


SPASMODIC LARYNGITIS 


Ealse croup, laryngismus stiidulns, or spasmodic croup requires prompt 
differential diagnosis. In children subject to attacks adenoids, hyper- 
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trophied tonsils and elongated nvnla may require operation A cold 
sponge over the ehest, neck, and region of the larynx may he valiiahle 
Gastrointestinal distuihances should be avoided by carefully selected diet 
During an attack treatment directed toward relaxation of muscular spasm 
must be administeied A hot bath and a teaspoonful dose of syinp of 
ipecac aie favoiite and efficient household remedies Wine of antimony 
(fifteen drops) or antimony and ipecac (aa gr 1/100) every fifteen 
minutes until emesis results may be given a two-yeai-old child Turpetli 
mineral (gr. ii) was foimerly used by many pi actitioiiers, but two fatal 
cases reported by McPhedran proved the danger possible fiom its use 
Antimony may produce depression, and not moie than thiee doses should 
be given. 

Alkaline steam inhalation is useful from a croup kettle or im]uovised 
apparatus Ti benzoin comp with paiegoric (equal paits), a tcaspoonful 
to a pint of hot water, offers a soothing inhalation Poultices, stupes, or 
antiphlogistic preparations are beneficial, but the child miiht remain in- 
doors for several days if they aie used 

The attack is liable to lecur on succeeding nights unless an antispas- 
modic or sedative, such as DovePs powder or antipyrni, is given [In my 
experience the administration of the bromid of sodium oi of })utah.s]iim 
renders all other medication unnecessary, except local apjilicatioiis — 
Editor ] Plenty of fresh an should be allowed, unless the atm()S])heie is 
damp and cold. Calomel and milk of magnesia may bo prescribed with 
advantage the day following an attack, or an enema of soa]isuds and water 
may be ordered at the first visit If nutrition and vitality aio lowered, 
careful regulation of the diet and tonic tieatmcnl arc lecommcnded In 
adults when the spasmodic attack is chiefiy nervous a hypodiamic of mor- 
phin (gr 1/6) will affoid piompt iclief Tins im'dieation should iiol be 
repeated, and it is unwise to infoiin the patient in legard to the drug or 
dosage used. 


MEMBRANOUS LARYNGITIS 

It has been established after much discussion and experience that 
membranous croup must be considered (and treated) as a Klehs-Loeffler 
infection Therefore antitoxin in full dosage (5,000 units) must be given 
at tbe earliest possible moment This axiomatic practice is so important 
that no time should he lost in administering this specific, even if a doubt 
of the diagnosis exists in the mind of the practitioner We know that 
death occurs rapidly from mechanical obstruction of the laiynx and not 
from absorption, and the greatest haste is imperative, especially in chil- 
dren of the so-called croupy age Treatment should he initiated with a 
brisk calomel purge followed by milk of magnesia A culture will give 
valuable information in regard to the variety of microorganisms present. 
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This cnltiire may be taken qnicldy from the epiglottis and arytenoid 
region by bending the platinum loop or cotton carriei to a piopei angle 
It is unwise to use strong emetics in this foim of croup, as the depressant 
effect is often marked, and the stomach becomes quickly deranged Cold 
compresses, or better, the ice collar, will be found agreeable and serv]ce- 
able throughout the attack The inhalation, almost continuously, of steam 
from alkaline water is indicated from the onset An albolene spray con- 
taining menthol is soothing to the laiynx and allays the painful and dry 
condition of the membrane Calomel sublimation may be advantageously 
used Ten to fifteen grains (0 6 to 1 0 gm ) of the pure powder may be 
incinerated slowly on a hot shovel or on a piece of metal held over an 
alcohol lamp Inhalation is facilitated by constructing a croup tent with 
an open umbrella and a sheet The vapor of slaked lime may be substi- 
tuted for steam of alkaline water or alternated with it When these 
methods of treatment are insufficient to relieve an increasing dyspnea 
the indication for intubation or tracheotomy must be considered and 
promptly adopted The former operation should be chosen, if possible, 
because it is quick, painless, and efficient Antitoxin and intubation will 
save four out of every five cases in the later stages of asphyxia Con- 
valescence will be favored by full doses of tr fern ehlor , well diluted with 
glyceiin and water. 

CHRONIC ATROPHIC LARYNGITIS 

Laryngitis sicca, or chronic atrophic laryngitis, usually attends sim- 
ilai manifestations in the upper air passages Pilocarpin in 1/10-grain 
dosage, three times a day, by aiding general glandular activity, may prove 
of service Phosphorus (gr 1/100) in oil, in capsule, or lodid of potas- 
sium, are also indicated When a laryngeal spray is used the patient 
should hold the tongue with a piece of gauze between the thumb and in- 
dex finger The operator then holds the nose, and deep inhalations are 
taken The use of a menthol (0 30 gm ), albolene (30 00 c c ), Dobell’s 
solution as a down spray can thus be used to the larynx and are grateful 
Of the local applications 5 to 10 per cent oleum picis or argyrol (50 pei 
cent ) are most efficient Numerous remedies have been advocated, such 
as inhalations of benzomated steam, applications of (2 to 5 per cent ) 
thymol in petroleum oil, camphor (5 per cent) in oil, zinc sulphate (1 
to 3 per cent ) When the trachea is involved intratiacheal injections 
of menthol, guaiacol, and camphor in olive oil will prove beneficial 
Good results cannot be obtained, however, without careful treatment of 
the upper passages at the same time- (See Atrophic Ehinitis ) 
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TUBERCULOSIS OF THE LARYNX 

Tieatment may be classified as prophylactic, hygienic, climatic, spe- 
cific, symptomatic, local, surgical, and geneial Theie is a popular 
belief among the laity that so-called catarihal affections of the nose, throat, 
and larynx lead to tuberculosis It is exceedingly diificnlt to piove the 
scientific tiutli or falsity of this assertion 

The prophylactic tieatment of this affection is gioiiped around our 
conception of that which will best piomote iniminiity This involves the 
problem of the fight against infection and the predisposing factors of 
heredity 

Prophylactic treatment is particularly the field of the family physician, 
who becomes necessarily a student of a predisposed individual If the 
treatment by fresh air, sunlight, forced feeding, and caiefully diiectod 
exercise has any cuiative value during the progiess of the disease it must 
in all certainty have untold value along prophylactic lines 

Children who bear the eaimaiks of tubercular heredity, who aie ex- 
posed at home to infection, and who show well-defined signs of latent 
danger, should leceive the timely advice of the family pliysici.in as to 
occupation, haliits of life, diet, and general hygiene It is iccognized that 
the difficulties of good results are extiemely numerous among a class 
of individuals who take unkindly to discipline, hut the pioldtuns of ])ie- 
vention cannot he solved without early diagnosis hy tlie medical pro- 
fession and painstaking care of the subjects under exposure 

The hygienic tieatment requires proper clothing, snfficuuil, hut not 
too frequent bathing, digestible and noniishing food, out-of-door life 
with piopeily ventilated or open-air sleeping apartments (lonl gas, an 
laden with organic mattei as found in our cheap theaters and public halls, 
the use of tobacco, ice, and alcoholic drinks aie nutating to Iheso lesions 
The use of the voice iii laiyngeal phthisis should be prohibited or mod- 
erated This rule of rest or exeicise is as important in laryngeal involve- 
ment as 111 the pulmonary varieties 

The influence of climate is well leeognized by the profession and laity 
In laiyngeal infections that complicate a far advanced ]mlmonary involve- 
ment advice to remain at home is niiicli more valuable than a roconimcn- 
dalioii to seek some indefinite place in the western couniry Eai advanced 
tuberculosis should he fought at home, and no patient should he allowed 
to seek new enviTonnient without sufficient financial i esonrcch llsnally a 
warm moist climate improves the inflammatoiy and culaiihal condition of 
the laiynx, but as the pulmonary lesions do hetici in a diy, warm climate 
with altitude it is advisable to study the condition and, when possible, 
leconimend sanatoiium treatment in New Mexico, Arizona, oi selected 
parts of Southein California. It is essential that medical snpeiMsion 
should he obtained for each patient, and the family physmian or specialist 
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who firmly believes that climatic treatment offers for his special patient 
something of genuine benefit should direct him with great care to some 
competent practitioner or chief of a sanatoiium in the region especially 
indicated When the local lesion is in the early stage, these patients do 
well at a considerable altitude (6,000 feet) 

Many cases under careful supeivision improve satisfactorily in the 
lower altitudes — below thiee thousand feet — at which place they receive 
the full benefit of all therapy other than climate Discomfort and dis- 
tress are increased during the wind and dust storms of some of our fa- 
vorite Colorado and New Mexico resorts 

Some remarkable arrests and cuies have been obtained among laryn- 
geal and pulmonary patients sent to an altitude such as Silver City, New 
Mexico, about six thousand feet In this legion the altitude is played 
against the latitude, resulting in cool or cold nights with warm or hot 
days 

Patients with tubeiculosis of the upper air tract without much pul- 
monary involvement will improve and obtain great comfort from an ocean 
voyage to the Eiviera or Egypt 

The numerous specifics that have been brought forward from time to 
time for the euie of the various forms of tuberculosis have failed to 
establish the claims made for them Skepticism and therapeutic nihilism 
are unjustifiable, however, as usefulness may be found for many of the 
remedies, in selected cases Unfavorable results in therapeutic procedure 
in tuberculosis of the upper tract are laigely due to the fact that 
many of these manifestations, and the laryngeal forms in particular, are 
almost invaiiably attended by pulmonary infection of more or less viru- 
lence In a large expeiience during twenty years the writer has not seen 
a case of primary laiyngeal tuberculosis in private practice 

Among the modern so-called specifics may be mentioned tuberculin in 
various forms, with or without vaccines, sera and antitoxins, lodin, 
chlorid of gold and sodium, cieosote, formalin, oil of cloves, and nuclein 
In addition may be mentioned the X-ray and radium 

While brilliant results have been obtained when these sera or drugs 
were used the test of time has proved their failure It is very important 
to differentiate between tubercular, chronic, and syphilitic laryngitis be- 
fore a definite plan of treatment is adopted 

Tuberculin, the double-edged swoid, stands out pieeminently as the 
most useful remedy discovered up to the present time. The selection of 
the dose, a study of the individual, a most watchful care of the patient, 
and careful attention to the lules of administration are essential to suc- 
cessful treatment Eottenger shows that we have manifest evidence of its 
value in tuberculous laryngitis, where in small infiltration and even ulcer- 
ation great improvement and cure may be looked for in a large percentage 
of cases Trudeau advances important rules for consideration. He ad- 
24 0 
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vises a minute dose of 1/10,000 or 1/30,000 of a milligiam of tlie solid 
substance of Koch’s baeillen emulsion or 1/1,000 of a milligram of old 
tuberculin, increased very gradually, and at intervals that will pioduce 
as little distill hance as possible At the slightest evidence of intolerance, 
such as irritation at the site of injection or slight temperature leaction, the 
interval should he lengthened and the dose diminished Ko injection 
should he given for some days following a reaction It is necessary to 
have the patient under observation for at least six months if this treatment 
IS commenced 

In the writer s experience many cases have been favorably influenced 
by the use of Deny’s filtiate (E F ), beginning with 1/50,000 or 1/100,- 
000 of a milligram and increasing with extreme care at weekly oi 
bi-weekly intervals to avoid every possibility of a reaction Failure comes 
from “beginning tieatment with too large amounts, raising the dose too 
rapidly oi at too short intervals, repeating the dose befoie all cifccts of 
a reaction have passed, increasing a dose after a reaction, neglecting 
malaise, headache, anorexia, increased temperature, cough, and expectora- 
tion as indications of a limit of toleiance ” When a leaction occuis or 
when anemia is associated with the tuberculous lesions valuable assistance 
during the inteival may be obtained by the hypodermic use of the giecii 
citrate of iron (gm 0 05) and sodium aisemate (gm 0 001) This 
method of medication saves a delicate digestive appaiatus for othei use- 
fulness, and affoids a stimulating and reconstructive tieatment of great 
and as yet unrecognized value. 

In cases mixed with syphilitic infection mercury and lodin will fur- 
nish the best results The hiniodid of mercury (gr i), potassium lodid 
(§ss), cinnamon water, and distilled water (§ii) each in tcaspooiitul dosoa 
three limes a day, will promote a staitlmg effect in propeily sclccled 
cases Its admimsti ation in lesions of strictly tuberculous tvpe is often 
detrimental and coiitiaindicated The use of phosphoius fgr 1/100) 
in ten to fifteen minims of olive oil in capsule is bencfleial in the' iiiuie 
chronic cases It should he given after a full meal and proin])tly dis- 
continued if iiiitatioii of the stomach, uitiearious eiuptioii, or aphrodisiac 
effects follow its use Symptomatic lemedies are necessary to allay cough, 
temperature, pain, diarihea, and mental distress from linic to time 
Heroin (gi 1/12) or codem (gi* %-l/6) are eflieieiii drugs to relieve 
the iriitalion of the larynx They should he administered with caution 
and not until decidedly indicated Aspirin, guaiacol, and qumin will 
control temperature when necessary If alcohol is demanded the malt 
beverages and preparations other than spirituous aie pieferahle Recti- 
fied spirits m milk is better than whiskey, hiandy, or rum While in 
diaiihea and pain opium or moiphm may he necessary, although their 
use should he postponed as long as possible Sleep may be secured by 
veronal or trional if absolutely indicated 
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TLe piesciibing of depressing drugs should he withheld fiom patients 
(■hat offei a hope of eiiie, as the resistance may be nndei mined by the 
prostration, interference with elimination and noimal digestion that 
attend their constant use 

The local treatment consists of the inhalation of gases or medicated 
air in spiays or powders and the application of drugs to the affected 
legion Among the many ingenious methods of local therapy that have 
been advocated from time to time, a few useful palliatives may be men- 
tioned Reference may be made to some special text-book if the complete 
list IS desired 

Befoie treatment is administered, a spray of Dobell’s solution should 
be used to remove seeietion from the larynx The application of formalin 
m gradually increasing strength is preeminently the most beneficial 
remedy It should be pi epared daily from a 40 per cent solution Until 
the tolerance of the laiynx is obtained the pigment may be used in one- 
half per cent strength, inci easing to one and gradually to 10 per cent 
Two per cent cocain may he used if much pain is encountered The 
prepaiation of Lake combines formalin (7 per cent ), lactic acid (50 per 
cent ), glycerin (20 per cent ), water (to 100 per cent ) The application 
of lactic acid (20 per cent ) is a favorite with many laryngologists 
Iodoform insufflation is recommended highly by the older laryngologists 
Orthoform and anesthesiu are used for the relief of pain 

Ereudenthal highly recommends fulgiiration for the cure of ulcerated 
aieas Argyrol (20 per cent) is an acceptable substitute when irrita- 
tion follows the use of formalin, lactic, nitric, or hydrochloric acid Inti a- 
laryngeal in]ections of guaiacol (2% per cent ), menthol and camphor 
(aa gr ii) in olive oil are often beneficial in the relief of pain and cough 
Deep injections of alcohol into the region of the nerves may be used to 
allay pain The use of the X-iay is followed by dangerous reactions 
"When these measures are not sufficient to modify or allay the ravages 
of disease, surgical intervention may he required. The lesions affecting 
the epiglottis may he removed by epiglotteetomy as practiced by Lochard 
of Denver 

Cuiettage has been employed to remove the tubercular deposits It 
IS possible, howevei, to remove only a small portion of pathologic tissue 
by this method It is advisable only in selected cases where other methods 
have failed 

When deglutition becomes very painful a spiay of cocain (10 pei 
cent ) before meals is justifiable The Wolf end en position may be as- 
sumed wuth additional eomfoit in swallowing The head is hung over 
the bed and the liquid drawn through a tube from the glass upon the 
floor In this manner the patient drinks like a horse 

Laryngectomy, thyrotomy, or tracheotomy are rarely indicated m this 
disease In the late ulcerative stage it may be necessary to administer an 
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occasional small dose of morphin lijpodermically Constitutional treat- 
ment may be of advantage in tbe earlier stages, in the lorm of cod-liver 
oil, malt, hypophosphites, or creosote. 

SYPHILIS OP THE UPPER RESPIRATORY TRACT 

Modern diagnostic methods of recent years, whicli include tbe recog- 
nition of tbe spirocbcetaB pallida and tbe deductions trom tbe Wasserniann 
reaction, have mateiially aided early sjieeific therapy in Inetic disease 
The treatment consists of both local and general ineasnies 

Tbe general treatment may be commenced with the definitely recog- 
nized chancre It consists essentially in tbe administration of well- 
selected preparations of mercurials and lodin or tbe use of salvarsan 
The choice of preparation may be determined by tlie cbaracior and stage 
of tbe lesion A definite plan ot procednie should be laid out tor each 
patient Eoi the piimaiy and secondaiy forms inciciiioals predominate 
We must decide upon a choice of bypodeimic medication by salvarsan, 
intramuscular or intravenous, tbe livpodcimic metbod ol adiniinstration 
of mercury bicyanid, bichloiid, biniodid, salicylate, or calomel , the 
metbod by inunction, winch consists ol blue omtnicut, nuucinv vasogen, 
mercurettcs, oi tbe admiiiistiation by nioiitli of blue mass, calomel, mer- 
cury piotoiodid, bicbloiid, etc It is mipoitant to adopt one oi these defi- 
nite plans and adhere to it until the indications lor a change ol metbod or 
preparation are demonstrated 

In tbe later stages of the secondary foim tbe mixed tioaiment is more 
efficient. This consists of a prescription containing the bicbloiid or bin- 
iodid of meicury with potassium lodid 

When tbe disease is very actn^e oi the individuals under ol)scivalioii 
are particularly irresponsible oi careless with Ibo diioctioiis iinpobed it is 
necessary to use salvarsan or other hypodermic medication at once 

Before the use of salvarsan is undertaken a careful study of the 
patient with special reference to tbe condition of the heart, lungs, kid- 
neys, and acoustic nerve should be made. It may be wise to explain pos- 
sible dangers in its use and, if tbe intiaimisciilar metbod is chosen, tbe 
fact that tbe injection is often quite painful should be mentioned The 
amount of pain will depend upon tbe care with which the salvarsan is 
prepared and tbe site and metbod chosen for tbe injection Tbe average 
dose for intramuscular injection is 0 6 gram (9 gr ) When tbe intra- 
venous metbod is selected the average dose for women is 0 3 gram 
(1% 1^61^ 0 I gram (6 gi ) It is often necessary to repeat 

this dosage a second or third time, at intervals of three or four weeks In 
feeble patients caution should be observed, and a small dose of 0 2-0 3 
gram (3-4% ) administered. This may be repeated in a couple of 

days. 
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For eliildieii 0 2 gram and for infants 0 02-0 05 gram are advised 
It IS exceedingly mipoitant that the chemist or phaimacist should 
prepare salvaisaii foi use with the greatest care and detail Instructions 
prepaied by Elsnei and others are leadily obtained 

The maivelous and astonishing lesults in lesions of the upper respi- 
ratory tiact aie second only to those from the use of diphtheria antitoxin 
The local auxihaiy tieatment for piimary infection should consist of 
mild, cleansing tojiical aj)ph cations with a view to removing adherent 
secretion and modifying the character of the local disturbance Sprays of 
peroxid of hydrogen, DobelFs solution, oi 1 4,000 bichlorid are useful 
In the ulcerative foims peimanganate of potassium, two grains to 
the ounce, may be chosen with advantage ISTitrate of silver (10 to 30 
grains to the ounce) or the insufflation of iodoform, aristol, or calomel maj 
be used with advantage In sluggish uleeiation lactic acid (20 per cent ) 
or trichloracetic acid may be used to sear over the diseased area The 
general hygiene, and especially the toilet of the mouth, should be strictly 
enforced Frequent simple or hot saline baths aid materially the action 
of mercury and the lodids 

If the hypodeimic use of mercury is desired a painless preparation of 
1/20 to 1/40 of a gram of cyanid oi meicury may be obtained Hypo- 
dermic lodin (5-10-20 per cent ) in almond oil (lodolema) may be used 
also when patients fail to take these lemedies well by mouth. 

In the tieatment of congenital syphilis no preparation la more satis- 
factory than mercury with chalk In infants the body band may be 
smeared with mercuiial ointment daily 

The sequences of syphilis demand special treatment to suit the 
individual ease Impending stenosis must leceive daily dilatation by 
properly selected methods and instruments Laryngeal stenosis may re- 
quire intubation, tracheotomy, or the passage of Schroetter’s tubes A 
few experts in the rliinolaryngological field obtain good results in the 
relief of old cicatricial defoimities In cartilaginous and bony necrosis 
the sequestra should be removed at the earliest moment of sufficient sepa- 
ration The relief of “saddle nose” may be obtained by the use of par- 
rafiu or suitable opeiative procedure Grummata or ulceration in ^he 
trachea may he examined by the Jackson tubes and appropriate local 
treatment applied 
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DISEASES OP THE BRONCHI 
Robert D Rudolf 

ACUTE BRONCHITIS 

Acute catarrh of the respiratory tract is usually a widespread afPectiou, 
involving moie oi less ol the mucous membrane which extends from the 
upper air passages to the point wheie the bronchioles teimiiiate in the 
air vesicles of the lung The catarrh may not stop heie even, but may 
involve the air vesicles themselves, producing the common complication 
of capillary bronchitis — catarrhal pneumonia 

Acute bronchitis is not a specific afi:ection, but may be duo to divcus 
causes, and befoie attempting to take charge of a case it is lu’ccssaiy foi 
the piactitioner to endeavor to find out the exact etiological nature o± it 
Is it a primary infection of the respiiatory mucosa, or is the cataiih 
secondaiy to some geneial condition, such as initial stenosis, congenital 
heart tiouble, or some toxemia, such as gout, uremia, etc. ^ 

Therapy 

The amount of care necessary in a given ease of catarih of the lespira- 
tory tract depends upon two things (a) The seventy and extent oi the 
inflammation , (b) the geneial condition of the patient Thus, as regards 
the fiist factoi, the treatment of a cold in the head and a lai^ngitis is a 
veiy much less urgent thing than when the same calarih reaches down to 
the hioncliioles Again, as regards the second factor, wliat would in a 
healthy adult be a very trifling attack of bronchitis, requiring veiy simple 
tieatmeiit, may, in the case of a fiail and aged person, be attended with 
the gieatest risk to life, and must he combated m every possible way Eor 
these reasons, many writeis classify their cases of bronchitis as regauh 
the therapy into ( 1 ) catarrh of the trachea and largei tubes, ( 2 ) calaiih 
of the smaller bronchi and bionchioles The division is rathei aitificial, 
as the classes meige so gradually into one another, but, although it is not 
done 111 this chapter, the reader will always use his discretion as to how 
much therapy a given case requires. 
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Environment — People with a tendency to acnte bronchitis should be 
carefully guarded against exposure to chills and to rapid changes of tem- 
perature^ such as the leaving of a heated room for the coldei air outside 
Often it seems also that hot stuffy air itself is the cause of an attack, even 
if not followed by exposure to cold, and many people have learned by 
bitter experience to avoid ciowded and heated rooms on this account 
Patients, however, should be cautiously haidened against the evil 
effects of chill by free exercise in the open air and by the caieful use of 
cold baths and sponging followed by a rajiid and vigorous rubbing with 
a coarse towel Salt baths are here specially useful, the salt seeming to 
have a stimulating effect upon the skin, thus piomoting a good reaction 
To make a salt bath, rock salt should be added to the water to make a 
1 per cent solution The strength may be inci eased to 5 pei cent if 
the reaction from the weaker bath be not suifficient If a cold bath or 
sponging IS doing good, it should be followed by such a reaction as to 
produce a sensation of glowing, if this does not occui, but instead the 
patient remains shivery, with ‘'goose skin’’ and bluish extiemities, then 
the cold water should not be used, being leplaced by a warmer solution 
A short immersion in really cold watei will often produce a better leac- 
tion than will a longer one in less chilly water As a rule the bath should 
be between 65° and 75° P 

It often becomes necessary for people with a tendency to bionchitis to 
avoid the winter months in a cold climate altogether Where this is pos- 
sible, they should select a place having a waim and equable climate Ber- 
muda, Elonda, Arizona, Hew Mexico, and Southern California, on this 
side of the Atlantic, and the Isle of Wight, the Channel Islands, Madeiia, 
and Teneriffe, on the other, are all excellent in this respect 

The spring is usually the most trying time for such people, and one 
frequently sees the mistake made of their letuining to their northern 
homes, after a winter spent in the south, too soon, with a resulting attack 
of acute bronchitis Ho sufferer from bronchitis who has gone south foi 
the winter should return until all probable danger of cold weathei has 
passed. It is a good plan for them to come gradually north, stopping 
occasionally for a few days at intermediate places, rather than to do the 
long journey in one stietch 

By thus avoiding the winter for one or two seasons, piedisposed indi- 
viduals may lose their predisposition, and afterwards may go safely 
through the trying cold season without an attack 

Where, for financial or other reasons, it is out of the question for 
the individual to go south, then it may be necessary for him to remain 
indoors during the cold months This point will be further discussed 
under the heading of chronic bronchitis 

Hothing predisposes so much to an attack of acute bronchitis as a 
previously existing chrome xnfiammation of the mucous membrane, and 
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hence patients with this chronic condition should he specially looked after 
and guarded against any of the causes of an acute attack When he goes 
into the cold air he should be cautioned to breathe through the nose, and 
the wearing of a respirator is often advisable, especially in the aged. 
Where the upper air passages are the seat of adenoids, enlaiged tonsils, 
or nasal polypi, these abnormalities should be attended to and if neces- 
sary removed, as they cause mouth-breathing and, fuither, are apt to 
be the local cause of a catarrh, which may then become inoie widely 
spread The nasal passages are the natural wainiers of the inspired air 
{vide Chronic Bronchitis) 

An individual actually suffering fiom acute bronchial eataiili is best in bed, 
and he should remain theie as long as there is any fevei In such an eiiviion- 
ment he will get ovei the attack moie speedily than he will otheiwi.se do, even 
if he stay in one room Even where the catarrh is limited to the uppei air 
passages, reeoveiy will be moie speedy if the patient take to Ins bed foi a day 
or two 

The air of the room should he kept fresh by free ventilation, but should 
not be cold, and the patient should he kept out of dianghls Many modem 
clinicians believe that the temperature of the sick loom docs not matter 
much so long as the air be pure, but, in the writer’s opinion, bronchitic 
cases should not be exposed to such cold as may with im])nuily and oven 
benefit be allowed in cases of lobar pneumonia and pulmonary lubeicu- 
losis Cold air acts as an irritant to tlie inflamed bionchial mucous mem- 
brane, apart from any dangei of chilling of the surface of the body, and 
a bronchitic patient soon finds how a bieath of cold air makes him cough. 

An atmosphere at a tempeiature of about 65“ F ib probably the best, and 
care should be taken that the room does not become much eoldei than tins 
The greatest nsk of this is in the eaily houis of the moimng, when the finnaee 
IS apt to become low 

A Turkish bath will sometimes cut short an acute bionchial catarrh if 
taken at the very beginning of tbe attack. Short of a Turkish bath, a thor- 
ough sweating, produced by the use of a hot an bath, may act in the same 
beneficial way Folding cabinets for this purpose aie obtainable and are 
often very efiicacions The patient is undressed and wrapped in a blanlcet 
and allowed to stay in the hot air hath for from ten to twenty minutes 
While there he should have a cold wet towel round the head and should 
dunk freely of lemonade or some alcoholic dunk as directed The 
Imperial Drink, made by dissolving a teaspoonfiil of acid tartrate of potash 
(purified cream of tartar) in a pint of boiling w’^ater and then adding a 
slice of lemon peel and sugar to taste, and taken cold, is useful heie as a 
diaphoretic and diuretic, and is very refreshing to the fevered patient. 
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The Tuikish bath, or hot aii bath, should only be used where the patient 
can go at once to bed, and if this be impossible it is best not to use either 
at all Many an individual gets inoie haim than good from taking a Turkish 
bath and then going out in the cold soon aftei it 

A moist, waim atmosphere has a soothing effect upon the inflamed mucous 
sui faces, and, in seveie eases, it is well to surround the patienfs bed with a 
tent, into which steam is introduced 

The steam may be got from a ‘‘bronchitis kettle” made foi the purpose, 
hut one may be easily impiovised by attaching a cone of brown paper or 
thin cardboard to the spout of a kettle The steam should not he directed 
toward the patient’s face, but rather in the direction of the foot of the 
bed This is a practical point, which is often neglected, with the result 
that the respiratory tract is nritated by a too hot vapor 

The patient should be kept very quiet, the act of speaking often being 
snfScient to produce a fit of coughing With this end in view it is often 
wise to exclude friends 

In the dry, irritable stage of the disease, especially when the 
larynx is involved in the catarih, the act of coughing tends to further 
irritate the mucous membrane, and thus a vicious circle is established 
To tell the patient not to cough is often a counsel of perfection, and 
yet, by getting him to so endeavor, many unnecessary spells of congh- 
ing may he avoided, and thus the inflamed paits are at least partially 
rested 

In severe eases the calls of nature must he attended to in bed, and m 
all cases the patient should be specially protected from chills when attend- 
ing to these needs. 

Every sufferer from bronchitis has some dyspnea, and this may he so 
marked that he may lequire to be propped up in bed As he improves 
this propping np will he less needed, and the fact that to-day he can do 
with a pillow less than yesterday is one of the most certain signs of im- 
pi ovement 

In severe cases the patient should not he left in one position too long, 
and the nurse must he instructed to shift him fiom side to side at fre- 
quent intervals in order to lessen the chances of circulatory and bronchial 
stasis in any one part of the chest 

William Ewart (20) emphasizes the value of mechanically aiding 
expiration in cases of acute bronchitis complicating emphysema The 
expiration, which should normally be a passive act, becomes, as a result 
of the loss of elasticity of the lungs, an active one, and hence tends to tire 
the patient The trained nurse, or the physician, should place the hands 
over the axillary bases of the lungs and exert caiefully timed pressure 
here, synchronously with expiiation The effect is to tend to eject some 
of the secretion further up the respiratory tract, whence it may be more 
easily coughed np The method is specially valuable and necessary in 
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tlie aged and feeble It eboiild be repeated for a few minutes he\eial 
times in tlie twenty-four lionrs 

Diet. — Patients suffering from acute bronchitis have fevei, and on 
general principles their diet should he light and digestible, as heie, as 
in all cases of fever, the digestive powers aie more or less limited Milb 
should be the staple food, and, m addition, milk puddings, gruel, jellies, 
soups, and other light things may be added 

Warm mucilaginous or slightly alkaline drinks aie comfoiting to the 
patient, and in the eaily and dry stage of the catarrh act as expectorants, 
diminishing the tenacity of the sputum and in this way aiding the cough 
Earley water, linseed tea, thin gruel, and oatmeal water aie all useful 
here, and soda or potash water with milk is an excellent drink 

The addition of some whiskey, cognac, or rum to such drinks at bed- 
time in many cases, especially with aged patients, secures a better night’s 
rest 

Although a laigely fluid diet is generally advisable in acute lironchitis, 
it may occasionally be wise to allow adult patients, who happen to dislike 
fluids, to have moie solid articles, such as lightly boiled eggs, puddings, 
with bread and butter 

In tlie slighter eases of acute bionehial catarili a hoi bnlh, a hot bed, a 
hot dunk of giuel and whiskey, with ten giains of Dovei’s powdei, ui bedtime may 
be sufficient to hung him hack to the noimal by next day 

If there he any constipation it is well to give a meicinial ])urgative, 
such as calomel oi blue pill, followed in either case by some saline next 
morning, at the commencement of the attack 

Specific Treatment — Bronchitis is not dne to any one infedion ns 
a rule, and it is usually beyond our poweis to attack it by any specific 
theiapy Within recent years vaiions vaccines have been used, but lliose 
have chiefly been employed in the more chronic and persistent forms of 
the disease {vide Clironic Bronchitis) 

Camphor — Many people think, and piohably with some reason, that 
they can cut shoit oi lessen a respiiatoiy eatairh by the early and free use 
of camphor internally One grain (0 06G gm ) may be given eveiy two 
hours or so, either by itself in pill or capsule foim, or it may be combined 
with other ingredients A useful prescription is one suggested by Dr 
Aitbnr fSTewdin, as follows 

Oodeinae sulphatis .... gr. 1/16 0 004 gm 

Oampliorse inonobromatse 1/2 0 030 

Aspirin . . ... V 0 300 

Misce ct fiat capsnla. 

Sig One capsule to be taken every three hours. 
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QmisriF — Qiiinin is nmcli used by tbe laity for checking a catairbal 
fever, and seems to have some good effect A useful prescription in fever- 
ish colds IS as follows 

Quininse sulphatis gri 006 gm 

Phenaeetini ii 0 15 

Sodii salieylatis in 0 20 

Misce et fiat capsula. 

Sig. Take one capsule every four hours 

It is often a good plan to give two of these capsules for the first dose 
and then follow with one every four hours. 

Symptomatic Therapy. — The natural tendency of an acute respiratory 
catarrh is to disappear, and, in most cases, as already said, if the patient 
he kept warm and at rest, the disease will more or less rapidly go through 
its phases of congestion, secretion and final drying up of this, and will 
leave the mucous membrane none the woise for the invasion In coryza, 
wheie infiammation of a mucous membrane may be watched and di- 
rectly studied, the first stage is seen to he one of engorgement, the mem- 
brane being swollen and reddened, so that more or less complete obstrnc- 
tion of the nasal passages occurs ISText follows the stage when there is 
free secretion of a watery exudate, which is accompanied by great lelief 
of the engorgement and consequent ease to the sufferer In the third 
stage the secretion becomes scantier and mucopurulent, and then giadn- 
ally dries up and disappears In catarrh occurring further down in the 
xespiratoiy tract very much the same stages axe gone through As a 
result, the patient fiist has a dry and irritable cough, with some dyspnea 
due to obstruction from the swelling of the mucous membrane There are 
usually also suhsteinal discomfort and even pain from the same cause 
Kext, as the secretion becomes established, the cough glows fieer and 
productive of a thin and often frothy expectoration Finally this secre- 
tion becomes thicker and scantier and then disappears. 

Much may he done by appropriate treatment to lessen the patient’s 
discomfort as he passes through these stages, and, by a proper medicinal 
and other therapy, we are often able to hasten his return to the normal, 
and even to bring this about when otherwise it might not occur 

At the onset of every acute respiratory catarrh, as already mentioned, 
it IS a wise plan to give a purgative A useful one is the following 

Pilulse hydrargyri 

Pilulse colocynthidis et hyoscyami aa gr ii to v (0 15 — 0 35 gm ) 
Misce, fiat pilula 

Sig One at bedtime, followed by a Seidlitz powder in the morning 


Or the following: 
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Pilulae hydi argyi i 

Extracti colocynthidis compositi 

Piliila 3 ihei composite aa gr 1% 0 10 gm. 

Extracti hyoscyami gr ^2 0 C>3 

Hisce, fiat pilula 

Sig One at bedtime, followed by a saline next morning 

Or the patient may be gimi half to two grains (0 03 to 0 12 gm ) of calof' 
mel at bedtime, witli a saline next morning 

Local Treatment. — Linseed Poxjetices — In the early stage of acnte 
bronchitis the application of limeed poultices to the chest gives great relief. 
The poultices must be light and as hot as they can be boiiie, and, if prop- 
erly made, are a great comfoit to the patient Rut a badly made, peihaps 
lumpy, heavy, and half-cold poultice is woise than useless, and if the prac- 
titioner cannot be sure of having them well made he had better do without 
them. 

Poultices should be renewed every two hours It is often a good plan 
to put one on foi two houis, then replace it by a cotton wool ]acket for 
two hours, then a poultice again for two hours, and so on 

Mustaed Poitetu'e — A mustard poultice over the upper sternal re- 
gion IS often useful. It may be left on for ten to twenty iiiinnlcs, and 
upon removing it the skin will he found to he reddened, and slionld then 
he smeaied with vaselin On no account should the poult he left on 
indefinitely, or, as one sometimes hears, for “as long as the patient can 
stand it,’’ for after some minutes the oil of mustard acts as an anesthetic 
and, without much discomfoit to the patient, a seven c burn may bo in- 
flicted Slight bums from tins cause are commonly seen, l)nt veiy severe 
ones may occur, as in a case seen by the writer, wlieie an infant was so 
badly burned that it died, and at the post mo-item it was found that the 
Tibs and sternum were included in a deep slough 

Mustaed Leaves — “Mustard leaves” are used in the same way and 
may be left on for about the same time, although they aio less severe 
than the poultice 

Tuepenttne — Turpentine is a favorite external ajiplicatioii in acute 
bronchitis It may he sprinkled upon a cloth, which is ihen applied for 
ten to twenty niinntes, or it can he used in the foim of a iuipenhne 
stupe The stupes slijuld he renewed every foui hours, and after the 
first one or two the tiiipentnie is best omitted 

Stimulating Liniments —In the slighter cases of acute catarrh, and 
in most cases later on, stimulating limments are valuable They are usu- 
ally iTihhed over the whole chest night and inoiiiing and, by keeping the 
skin reddened, seem to relieve the deep congestion 

Turpentine is the drug most commonly used for this purpose, either 
in the form of the hnimentum tei ebintliinoi, oi, if this be not stiong 
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enough to redden the skin, then as the hnimentum terehi7itJnnce acehcum 
(BP) The lattei is an imitation ol the celebrated St John Long’s 
Liniment A useful addition to the ordinary turpentine liniment is the 
one suggested by Kingston Eowlei, which consists m the adding of a 
diachm of the tincture of lodin to each ounce of the liniment. In 
severe cases, where the dyspnea is marked, diy, or even wet, cupping over 
the loots of the lungs in fiont and behind is a useful measuie 

Leeches — The application of six or eight leeches over the roots of 
the lungs is often valuable m such eases Where leeches are used it must, 
of course, be seen that the bites have stopped bleeding before the patient 
IS left, as neglected leech bites may bleed very seveiely The bleeding 
IS easily stopped, as a rule, by the application of powdered alum, over 
which pressure is applied by means of tightly rolled absorbent cotton 
kept on with strapping 

Cold — Some practitioners prefer to apply cold rather than heat to 
the chest in acute bionchitis An ice bag may be used, and it is necessary 
to see that this is only partially filled with finely broken ice, and that all 
the air is excluded before the bag is closed If these small details be 
not attended to, the bag does not lie comfortably on the chest, 
or indeed on any part of the body Oi cold may be applied in the 
form of a cold compress. Such conipi esses should be changed lather 
frequently, say eveiy 15 or 30 minutes, but even if left on for several 
hours seem to give relief, as long, indeed, as any moisture remains in 
them 

The Pnessnitz compress, so highly recommended by Ortner of 
Vienna, consists of a cloth wrung out of water at room temperatuie, with 
a hot cloth bound over it. As soon as the inside compress is dry it should 
be renewed, and after it is finally removed the chest should be thoroughly 
rubbed, sometimes after it has been first sponged with cold water* As 
Ortner says, the action of this compress is not exactly understood, but it 
appears to be somewhat as follows. The cold application at first causes 
an active contraction of the cutaneous vessels. As soon as the cold ban- 
dage is warmed by the application of the hot one over it, this contraction 
gives place to active dilatation combined with a sustained tone of the 
vessels, which persists for some time and causes an active hyperemia 
of the skin. By the initial application of cold the nervous centers are 
reflexly stimulated, the breathing is momentarily deepened, and the ner- 
vous tone of the vessels is increased By the alternate action of the heat 
and cold the innervation of the internal organs is stimulated refiexly 
and the secretion of the diseased bronchial mucous membrane and the 
circulation in the lungs are favorably affected In some cases, owing to 
the low tone of the patient, the cold compress remains cold even after it 
IS covered by the hot bandage, and the patient experiences an unpleasant 
feeling of chilliness until it is removed. In this case it is well to use. 
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instead of the oiitei flannel, a piece of oiled silk or inbber tissue This 
will probably prevent the feeling of chilliness 

Vapors — Theie are many means by which apf)h cations aie diiectly 
made to the tJiflamed mucous swface The most common one peihaps 
IS the inhalation of vapoi from hot water, eithci alone oi iin]>regiiated 
with some medicinal agent As alicady stated, when it is tlioiiglit neces- 
saiy to use a steam kettle, the spoilt, or cone connected with the spout, 
should not be diiected toward the patient’s face, but latliei toward his 
feet, when the patient is m bed with a tent o\er it Compound finohue 
of benzoin — Final’s Balsam — is commonly added to the ivater in the 
kettle, a teaspoonfnl or so being put in, and as a result the vapoi becomes 
loaded with the volatile ingredients of the piepaiation In slightei cases 
vapor may he inhaled from a "jug over which a folded towel is so placed 
as to direct the vapoi towaid the face The waler m the pig should not 
be at boiling point, but at a temperature of about 150° E Tins tem- 
peratuie may he roughly attained by mixing equal paits of boiling and 
of tap water On the surface of the water may be tin on n Final’s Balsam 
or any other medicament which it is desired to use* Such moist inhala- 
tions have a very soothing effect, and may he leiicated with advantage 
every hour or so, each period of inhalation lasting for about five min- 
utes A pleasant preparation to he used in this mannci is one lecom- 
mended by P Claisse (11), as follows. 

Menthol 

Tincturcc henzoini 
Olei eucalypti 
Alcoholis (90 p c ) 

Misce, fiat mistiira 
Sig This amount to be placed in a 
five minutes 

Sprays - — Sprays are often valuable in, acute respiratory catarrh, 
especially when the inflammation involves the tracliea and mucous inem- 
biane higher up than the hionchi Seiler’s solution may he used heie, 
or a spray containing the following: Sodium bicaihonatc, 10 giaius 
(0 600 gm ) , glyceiin of caiholic acid, 1 diachni (4 0 c c ), in an ounce 
(30 0 c c ) of lose water There are a great variety of such sprnvs used 
bv the piofession, the chief points of similaiity between them hc'ing that 
they aie alkaline and often saline and contain some aiomatic antiseptic 
Such sprays should he used waim and should be fiequently repeated 
In the later stages of acute catairh the inhalation of eucalyptus 
appears to lessen the secretion and give comfoit to the ]iatient He may 
inhale the pure oil fioni a handkerchief or fioni a Biiiney Yeo zme 
inhaler A valuable mixture to be thus used is the following 


gr 1 0 OGO gm 

mm X 0 GOO c c 

mm V 0 350 

ad dr. i 4 000 

little hot water and inhaled for 
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^ Mentliol 1 part 

Encalyptol 2 parts 

Benzoinol 3 parts 

Misce et fiat mistura. 

Sig Inhale frequently. 

Even more soothing is the following: 

Menthol 

Encalyptol 

Terebene 

Chloroform, equal parts 

Turpentine may be inhaled m the same way, and is often useful in the 
later stages of a catairh It is too irritating foi some patients, and may 
then be advantageously combined with equal parts of spirit of chloroloiin 

Internal Medication. — Laxatives — As already stated it is well to be- 
gin the treatment of a case of acute bioiichitis with a laxative 

Many drugs are used with the objects of lessening the fever and modi- 
fying the bronchial secietion 

As regaids the latter indication, the bodies chiefly used in the early 
stages of the disease belong to the class of so-called soothing or nauseat- 
ing expectorants, of which class ipecacuanha, antimony, and various alka- 
lies are the chief members 

Expectohants — The whole subject of the use of expectorants is at 
present in a state of chaos Erom a pharmacological point of view many 
of the drugs which clinicians have found to be of most value are without 
expectorant effect, while, on the other hand, otheis which are most effective 
according to laboratory experimental evidence do not find favor with the 
pi actitioner. Piobably a reason why these differences of opinion exist 
is that the two classes of observers are dealing with different tissues, the 
clinician using diseased subjects for his woik, while the pharmacologist 
does most of his experiments upon normal animals or people A dis- 
eased mucous membrane may react quite differently to a normal one 
Moieover, the reports of different pharmacologists upon the expectorant 
action of the samo dings differ widely from each other in many cases, 
so much depends upon the way in which the expeiiments aie done, the 
dose used, the kind of animal employed, the anesthetic given, etc , etc 

It must for the present be admitted that the employment of dings in 
the treatment of bronchial affections is more of an art than a science No 
doubt the tendency has been in the past to use expectorant mixtures with 
too free a hand, but the^ have their place, and, when skilfully employed, 
undoubtedly decrease the discomfort of the patient and hasten recovery 

E Eorchheimer (26) probably expresses the opinion of most thinking 
clmicians when he says ^‘Experiment has taught me that the expec- 
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tor ants are very nntrnstwoithy, biTt I should not like to be without 
them 

In a mild case of acute bronchitis such a mixture as the following will 
be found to promote the patient’s comloit and hasten the onset ot free 
secretion 

^ Yini ipecacuanhse 

Potassii aeetatis aa dr i aa 4 00 gm 

Spiritus asthens nitrosi dr ii 8 00 c c 

Syiupi tolutani oz 15 00 

Liquoris annnonii aeetatis ad oz iii 100 00 
Hisee, fiat inistnra 

Sig A dessertspoonful in water eveiy four hours. 

If the cough be very irritating a little opium may be added to each dose — 
for example, ten drops of the cainphoiated tincture of opium (paregoiic) 

Antimony acts powerfully as a depressing expectorant It is usually 
given as the wine of aiitiinony, and quite small doses frequently i epoated 
are useful^ and, m fairly btrong patients, aie free from depressing clfects. 

^ Vini antimomi dr i-ii 4 00-8 00 c c 

Liquoris morphnne hydrochloi idi dr % 2 00 “ 

Liquoiis animoiiii aeetatis oz ii GO 00 

Syrupi tolutani oz ^ 15 00 

Aquae chloi oformi ad oz vi ad 200 00 “ 

Misce, fiat mistura 

Sig. A tablespoonful every four hours. 

In sthenic individuals with high fever aconite is often used It is 
best given m small, frequently repeated doses, thus one drop of the tinc- 
ture (B P ) IS given every 15 minutes until the skin becomes moist and 
the pulse slower Then this may be replaced by a mixture containing 
ipecacuanha or antimony, such as one of the above It should be noted 
that the Ameiiean tmetuie of aconite is double the strength of the British 
It IS well to leinember that preparations of aconite quickly deteiioiate 
and even with good preparations the efiect is very uncertain 

Apomoi phm is a good deal used as a depiessing expectorant at the 
early stage of the disease It may conveniently bo given in a inixliiie, 
such as the following 

Apomoi phiiiai hydroehloridi gr 0 02-0 01 gm 

Acidi hydi ochlorici diluti 3js 0 00 e e. 

Glyceiini oz % 15 00 “ 

Aquae destillatm ad oz vi 200 00 

Misce, fiat mistura 

Sig A tablespoonful eveiy two to lour hours. 
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Pilocarpvn is used a good deal m Gerinanj for increasing the flow of 
bronchial secretion in early cases It should be given in doses of 1-20 to 
1-10 gram (0 003-0 000 gm ) thiice daily in the form of the nitrate, by 
mouth, or hypodeimically m rather smaller doses 

The use of opivni oi its 2 ire 2 iaiations in acute bronchitis lequires 
great care and discrimination When used in the dry and iiii table stage 
of the disease in small doses it is often of the gieatest value in easing 

the wearing and useless cough , but, on the othei hand, it should nevei 

be given in cases attended with a profuse secretion, and in suffocative 
ones In such patients we dare not lessen the sensitiveness of the mu- 
cous membrane and thus reduce the cough upon which the patient’s very 
life may depend 

The following prescription is a useful one: 

Extract opii gr 1/8 0 008 gm. 

Extracti stiamonii gr. 1/6 0 010 

Misce, fiat pilula 

Sig One every two hours. 

Godein is often a useful diug where an opium preparation is indi- 
cated It goes well with ipecacuanha wine and spiiit of chloroform, as 
in the following mixture 

Codeina3 phosphatis gr vi 0 400 gm. 

Yini ipecacuanhas dr. ii 8 000 c c 

Spintus chloroformi dr. ii 8 000 

Aquae ad oz iii 100 000 

Misce, fiat mistura 

Sig. A teaspoonful eveiy four hours 

Such a piescription would be appiopriate in the early and dry stage 
of the acute disease 

Heroin hydrocJilond (diacetyl-morphin hydrochlorid) is an artificial 
alkaloid prepared from inorphin, and has been advocated as a substitute 
for moiphiii in respiratory conditions It a23pears to act moie strongly 
upon the respiratory center than does nioiphia and less upon the cerebral 
functions On the whole, accoiding to A R Cushny, ex 2 )eriinental and 
clinical evidence point 1o the fact that the ding deseives a place between 
morphin and codein It may bo given in doses of 1/24 to 1/lG of a 
gram (0 002-0 004 gm ) either by the mouth or hypodeimically 

SoponiFics — Sleeplessness is often a marked feature m acute bron- 
chitis and may require to be specially met Opium should never be given 
111 such a case to ‘Abtain a good night’s rest” Veronal in doses of 5 to 7 
grams (0 300-0 400 gm), sulphonal in doses of 15 to 20 grains (100- 

36 0 
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1 30 gm ), 01 pamldpliijd in doses ol liall to one drachm (2 00-4 00 e c ) 
are pieteiable The last named drug is ^eiy valuable as a noii-depi e&siiig 
hypnotic It has a most ob]ectionable taste and odor^ hut may he faiily 
easily given as a mixture, davoied with syiiip and licorice, or else in cap- 
sules It may also he given by the bowel 

Chloml hydiate is often useful in the sleeplessness of acute bionchitis, 
hut its effects must he closely watched It is peihaps host to give a small 
dose, winch may be repeated once oi twice during the night at the discre- 
tion of the attendant The B P syrup contains 10 grains of the ding m 
each drachm, which is a small dose 

Other useful and comparatively harmless hypnotics aie chloi alaimd, 
which produces cliloral by its decomposition in the body, and has less 
eEect upon the cii dilation than has that powerful drug, tnonal, and lastly 
hi omul al Chloralainid is given in doses of 15 to 45 grams in cachet, oi 
dissolved in a weak siuiituous oi acidulated solution, trional, m 10- to 
20-giam powdeis or in cachets, and biomuial, probably the mildest of all 
of those mentioned, in doses of 10 to 15 grains 

If hypnotics requiie to he used for some time, it is wise to vary them, 
and as a lule not to give them oftenei than every second oi third night 
When, in acute bionchitis, the secietion is well established, expec- 
torants aie not much leqnircd, but many use heie, with appaicnt henefit 
to then patients, the so-called stimulating exiiectoi ants. These give 
leliet and appear to make the expectoration come away with more ('ase and 
then diy up lapidly and disappear 

SriMiTLATusTG- EXPECTORANTS — The Stimulating expectorants most 
commonly used are squills, senega and animomuui taiho7\aLe Eor ex- 
ample : 


1^ Ammoiiii caihonatis % dr 

Tinetnra? scillai 3 drs 

Syinpi toliitani Y'l 

Infusi sGiiegae 3 ozs 

Aqnai chlorofornii ad (> ozs 


Misce, fiat mistnra 

Sig A tahlespoonfnl (>vcry four hours. 


2 00 gm 
12 00 c c 
15 00 
00 00 '' 
200 00 '' 


If the cough he troublesome, a little opium may he added to this mix- 
ture, but, as already said, this must be done with great caution, if at all, 
when the sccir-tion is lery fiee 

Belladonna — In bad cases of bionchitis, where the dyspnea is 
marked and theie appears to he extensive involvement of the bronchioles, 
belladonna is valuable, in that it lessens the secretion and at the same time 
stimulates the respiratory centci The same is tiue when the bionchitis 
IS complicated by pneumonia, and in such, cases it is well to push the 
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belladonna until tbe pnpils dilate and the mouth becomes diy and the 
skin flushed In the bronchopneumonia of childien this tieatment seems 
to be of special value When "wheezing is a marked featiiie of a bionchial 
attack belladonna is useful in relieving this asthmatic tendency 

Sydney Ringer (67) and William Murrell (54) have both very 
strongly recommended the use of belladonna m the secreting stage of acute 
bronchitis, and the "wiiter has frequently seen the great value of it here 
bT T Davies, of Sherborne (11)^ speaks of its “magic effects” -when used 
in acute bronchitis, and, indeed, in asthma also, as an inhalation He 
recommends one grain (0 065 gm ) of the extract of belladonna dissolved 
in half an ounce (16 c c ) of "warm water in a Dr Siegel’s inhaler The 
writer has no experience of this method, but it should be valuable, as 
drugs are very lapidly absorbed from the respiratory tiact, and one 
would get both the local and also the general effects of the atropin 

Loheha — The ethereal tincture of loheha is also much used here, in 
doses of about ten drops Its action lesembles that of belladonna 

Measures for Relief of Cyanosis. — Cuppixg — ^Wlien any cyanosis 
exists the likelihood is that the right heait is overstrained and tending to 
give way, and remedies must be used for its relief Duj cupping over 
the sternum and scapnlge is valuable heie It is indeed a lemedy, the 
good influence of winch has been independently discovered by most laces 
the world over Wheie the distress is very severe wet cupping may be 
employed A scarifier is convenient, but by no means necessary, for tins, 
as a few preliminary shallow incisions with a sharp scalpel aie all that 
IS required A Bier cup is specially useful wheie wet cupping is to be 
done, as the suction may be regulated in a way that is not possible where 
the vacuum is obtained by burning spirit A few leeches over the loots 
of the lungs act in much the same way If these milder methods of 
relieving the cyanosis be not sufficient, then hleedmg from a vein in the 
arm, or even from the external jugular vein, may be practiced, with 
great relief. The removal of 5 to 15 ounces of blood is usually siifli- 
cient In very severe cases the blocd may not flow from the opened vein, 
and it may be then assisted by gentle aspiration with a syringe 

Steyoiixix — In these distressing cases hypodermics of strychnin 
are of great value, and 1/30 gram (0.002 gm ) may be given every three 
or four hours with advantage 

IxiiAUATiox OF OxYOEX — The value of this measure is very dif- 
ferently gauged by different observers, but undoubtedly it has some ac- 
tion in lessening cyanosis, and in the writer’s opinion should never be 
neglected in severe cases where this lividity is marked Ortner says 
here (58) • “In cases of dyspnea, cyanosis, marked diminution of the 
respiratory surface, and coincident weakness of the heait, the above 
mentioned hydiopathic measures may be supplemented by the inhalation 
of oxygen If 35 gallons at least are inhaled daily, good results often 
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appear, altliongli we may not be able to explain them thcoietieally The 
breathing and heart action are slowed, and the siib]eetive symptoms aie 
much improved, showing that, owing to the inhalation of oxygen, more 
oxygen has passed into the blood and i issues Michaelis, of Leyden’s 
clinic, has recently given confiimatory reports in this connection ” 

C S Me Vicar (49) two years ago, in a ciitieal study of all the eases 
of bronchopneninonia treated in the Sick Childien’s Hospital in Toronto 
for the previous seven years, stated that moie evident good resulted from 
the use of oxygen than fiom any other one method oi icmedy employed. 

The idea naturally occuis that in despeiate cases oxygen gas might 
be administered directly into the tissues, and seveial wiitcis have urged 
the value of this method Recently Di Sacquepee, professoi at the Valde- 
Grace, read an interesting paper before the Societe de Medccine Militaiie 
Frangaise on the use of oxygen in this way in acute respiiatory conditions 
The treatment is purely symptomatic, but lapid relief to the distiessed 
breathing is seen, the heart beats aic slowed and the blood pressuie uses 
Rapin mentions a case (66) where a child of 14 months was apparently 
in aikculo morhs fiom diffuse bronchitis of both lungs The child was 
unconscious, cold, cyanosed and the pulse was inipei cepi ible Vaiious 
remedies weie tiied without effect, including the inhalation of oxygen 
Then this gas was in 3 ected under the skin of the thigh The immediate 
effect was to raise the tempeiature locally, and the lividity of th(’ skin 
here was replaced by a losy color The dyspnea became lolieved and 
the pulse perceptible The treatment was cautiously continued, first in 
one thigh and then in the othei, and the patient lecoveicd Expeiimcnts 
on rabbits gave the following results (1) An animal which has received 
a prophylactic injection of oxygen undei the skin resists asphyxia longer 
than does a rabbit not so pretiared. (2) Existing asphyxia can bo lehevod 
by the hypodermic intioduction of oxygen, and the pulse simultaneously 
improves. (3) If asphyxia is pushed until the coineal leflcx is abolished, 
the injection of oxygen permits of iccovery, even though the duiation 
of apnea has been piolonged beyond the period fatal in control animals 
The method would piobably piove of service in any condition char act ei- 
ized by cyanosis and asphyxia The apparatus is simple a lubber tube 
is connected by a stop-cock with a gas bag full of oxygen The other end 
of the tube is lightly plugged with steiile cotton wool, and then connected 
with a large-bore hypodermic needle The method certainly seems to 
merit trial 

Emetics. — Occasionally, when the bronchial secretion is excessive and 
the power of coughing it up is insufficient, an emetic is \ aluahlc and even 
life-saving Emetics are chiefly given in children, they should be used 
with caution where the pulse is weak Any sign of pulmonaiy collapse, 
however, is an urgent indication for such therapy in strong patients For 
an adult, 20 grams (1.35 gm.) of powdered ipecacuanha or half an ounce 
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of tlie wine will usually be sufficient Mustaid and water is a useful and 
relatively non-depressiiig emetic, and should be given in the strength of a 
tablespoonful of inustaid dissolved in a tumbler of warm water Apo- 
morphin hypodermically adniimsteied is veiy certain in its effects, but 
gives rise to a good deal of depiession and hence should be used with 
caution The hypodermic dose foi the pioductioii of emesis is 1/20 to 
1/10 gram (0 003-0 006 gm ), and it usually acts within five minutes of 
admmistiation 

When the acuteness of an attack of bronchitis has passed away and 
the fevei is more or less gone, occasionally the cough lemains trying and 
the sputum thiclc and difficult to get rid of In such cases potassium 
todtd in small closes thrice daily is valuable 

Ammonium chlorid is also here much used The dose is 5 to 20 
grains (0 3 to 1 3 gm ), and the unpleasant taste may be partially covered 
with the liquid extiact of hcoiice, or it may be given m a mixture some- 
what as suggested in Squiie’s Companion to the British Pharmacopoeia 


Ammonii chloridi dr. ii 

Syrupi limonis oz % 

Spiritus chloioformi dr i 

Aquse ad oz vi 

Misce, fiat mistura 

Sig A tablespoonful eveiy two to four hours. 


8 00 gm 
15 00 c c. 

4 00 '' 

200 00 


The official lozenges, each containing two grains (0.3 gm ) of the drug, 
are useful 

Potassium hicliromate has been recommended by E Gr Paxton (63) 
and others at this stage of the disease, where the sputum is thick and 
tenacious and hard to bring up The usual dose is 1/64 gram (0 001 gm ) 
every houi or two 

On the other hand, in some cases, late j.n the disease, the sputum 
remains or becomes very profuse Here the mineral acidsj especially the 
nitro-hydrochloric acid in doses of 5 to 20 minims (03 to 13 c c), ap- 
pear, in some obscure way, to lessen this excess Most hospitals have an 
acid expectoiant mixture for this purpose, such as the one at St Bar- 
tholomew’s, which IS as follows 

Acidi nitrohydiochlorici diluti 
Tincturae aurantii 
Aquse chloiofoimi 
Misce, fiat mistura 

Sig Thrice daily after meals 

With it may often be advantageously combined five to ten drops of 
tincture of nux vomica 


min X 0.60 

min XX 1 25 
ad oz 1 30.00 
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After the fever and all acuteness have subsided, the patient should be allowed 
out of bed and into the open aii, and a change of an, especially to the seaside, 
IS now neaily always of value 

He will pi ob ably lequiie some tome, most commonly cod livei oil or non 


CHRONIC BRONCHITIS 

Chronic bronchitis is a veiy common disease, and exists in all degrees 
— fiom a slight tendency to catarih to one so seveie that it and its com- 
plications frequently prove fatal 

Therapy 

The indications foi treatment aie 

(1) To, as far as possible, lemove the cause of the pnmary con- 
dihon and oj the intei cuii ent exacerbations 

(2) To raise the patient’s general health in every possible way 

(3) To use means to oegulnte the amount of the cxpectoi aiiun 

(4) To relieve all unnecessaiy cough, which cough not only tends 
to keep up the catarih, but also increases the emphysema, may dilate the 
bronchi, and furthei tends to luear out the patient by causing sleepless 
nights and disfmbed days 

Environment. — A t^atient siilfering from chronic hionchitis should he 
guarded fiom inclement weather These patients arc nearly always bet- 
ter and, indeed, often apparently well in summer, and it is frequently a 
good plan to advise that they, if possible, spend one or two winters in 
the south By so doing and Ihus avoiding the acute exaceibations, which 
are so apt to occur in winter, they may completely recover and in time 
once moie face a noithern climate with impunity. The same winter 
resort will not suit eveiy case. Q-eneially speaking, if the ease he one 
in which the expeetoi ation is scanty and the cough hai assing, a mild and 
humid atmosphere will he indicated, such as is found in Florida, Nassau, 
Bermuda, and the West Indies, on this side of the continent, and near 
the coast of southern California on the vest If, on the other hand, the 
expeetoi ation be piofuse, a dry air is indicated, such as is found in the 
inland parts of southein Califoiiiia, Coloiado, Texas, Mexico, and Egypt 

Watering places are much used, especially abroad, in the treat- 
ment of chronic bronchitis, and often they are valuable One might 
go into great detail as to the exact composition of this oi that special 
watei, blit probably, as F A Hntfmanii, of Leipzig, says, “the mineral 
springs themselves are piactically all of equal value They suit human 
nature best, far bettei than puic water, and a small ainouiit of sulphur in 
the water makes a pleasant and useful change If the stionger puigatives 
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are present, their action, of course, hecomes impoitant for coipulent 
patients and those having a tendency to constipation and hemorrhoids 
Of course it is not a matter of indifference where we send patients, but 
the water itself makes little difference, the situation, the presence of for- 
ests^ the freedom of the air from dust, the aveiage amount of moistuie 
are all of the greatest moment” (36). 

Very often the best climate foi 'bronchitic patients is a matter of expeiiment, 
and patients will frequently try several before they find the one that suits them 
best Probably the most important point is to find a place in which the patient 
can be the gieatest number of hours in the open air, especially when this is eom^ 
bmed with sunlight 

In the summer months a bracing climate will generally be found 
to be the best The prairies of the northwest offei a beautiful inland 
climate, and the seacoasts on both sides of the northern part of the 
continent are excellent where sea air is preferred Muskoka, the Greor- 
gian Bay and the Thousand Islands are perhaps the favorite lake and 
woodland resorts In all of them the pure air and absence of dust are 
marked 

The great majority of patients either are not ill enough to make it 
expedient for them to go away for the whole winter, or, even if they are, 
cannot afford the time or the money to do so In the slighter cases it is 
sufficient to impress upon them the necessity of avoiding night air and 
damp, windy weather, but the more seriously affected ones who reside in 
a northern country often find that they can only have comparative ease 
by deliberately staying indoors for some months In elderly people this 
is not much of a hardship 

Cases of chronic bronchial catarrh soon find out for themselves the 
evil influence of "‘catching cold ” Often, however, in endeavoring to 
avoid this, they defeat their end by making themselves too sensitive 
to change of temperature Such peoj)le are the better of a pioeess of 
“hardening” (the German Abhaitung) This is best accomplished by the 
daily use of the cold sponge, douche, or plunge, and salt water seems to be 
specially serviceable here Eock salt may be added to the water to make 
a one to three per cent solution Sea water contains about a quaiter of a 
pound of solids to the gallon, and may be imitated veiy closely by adding 
common salt, 7 pounds, magnesium chlorid, 1 pound, magnesium sul- 
phate, Yz pound, to 30 gallons of water. According to J H Kellogg 
(41), cutaneous stimulation will be increased by the addition of half to 
one pound of chlorid of calcium to the bath The mistake must not be 
made of employing the substance commonly known as chlorid of lime, the 
proper chemical name for which is calcium hypochlorite Some, such as 
Ortner (68), recommend a five per cent solution of salt, and certainly 
this IS useful if the hydropathy be limited to sponging The salt more 
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certainly brings about a reaction tban does the mere cold. By siicb cold 
applications tbe skin is trained to lesist changes in the exieinal tempera- 
ture Turkish baths are often useful, especially during any exacerbation 
The patient, however, must take gieat caie not to get chilled afterwards, 
and should quickly be got into a well waimed bed. 

In the same way patients may be hardened to bieathe cold an, 
but should be warned against mouth breathing The nasal passages aie 
specially adapted for waiming the inspiied air, as also for lemoving 
larger foreign bodies which have been inhaled B Hutchison reminds 
us (38) that air entering the nose at freezing point is warmed to a tem- 
perature of 81° F by its passage through the nose alone When a 
chronic bronchitic must be out on a raw day it is often wise foi him to 
wear a lespiiator, or at least a niufflei ovei the month to prevent mouth 
breathing, and he should be specially cautioned against talking in the 
open air, which necessitates mouth breathing for the time being. 

Crowded rooms, wheie the an is both warm and impure, should be 
sedulously avoided, and going into the cold an after such an exposure is 
specially apt to make such cases worse. 

Indoois, plenty of fresh an should be provided, but draughts must be 
avoided, and extieme cold, such as will occur in wintei if the windows be 
opened m the bedrooms at nighi, however useful it may be foi tubercu- 
lous patients, is not suitable for bionchitic ones A temperatuic of about 
65° F IS usually the most satisfactory one for the patient, and marked 
variations from this, either up or down, aie not advisable 

Many cases are caused, or at least made ivorse, by the inhalation of 
dust This is seen in many occupations, such as coal mining, stone cut- 
ting, etc Where possible, such patients should be urged to change their 
work for one allowing of a puier atmosphere But many better class 
patients are also affected by dust, and should avoid going out on the streets 
on dry, windy days, and if they must do so should weai a niuf&er or 
respirator The way in which the streets of some cities aie cleaned is a 
constant menace to these people 

Clothing.- — The clothing of bionchitic patients is an imporlant, mat- 
ter Heavy clothing is objectionable in many ways, and yet the weareis 
must be kept waim Pei haps the most suitable underclothing is that made 
of light and porous mateiial, of which the patient can wear two sets in 
cold weather In this way the total weight of the underclothing will be 
less than with one heavy suit, and yet he is moio completely piotected 
fiom chills by the air between the two layers The suit next the body 
should be of some porous material, either cotton, linen oi silk, and the 
outer one may be of light wool Chest piotcctors are, as a rule, not 
advisable When a patient lives in a cold climate and m heated houses, 
it IS necessary to remember that the house temperature may be almost 
that of summer and hence does not call for thick clothing, and yet 
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the outside temperature may be somewhere near zero Such a difference 
IS best met by the use of a heavy overcoat 

Contagion. — People suffering from chronic bronchitis should avoid the 
proximity of individuals suffeiing liom any acute catarrh^ as such is 
often very contagious, and acute attacks must be avoided if possible 

Tobacco — Inhalation of tobacco smoke often excites a bionchial 
catarih, and must be avoided not only by advising against the inhalation 
of cigarette smoke, but also by pointing out the fact that the meie breath- 
ing of an atmosphere laden with tobacco smoke fiom the smoking of others 
IS almost as bad as direct inhalation One often sees nicotin poisoning 
in people who have been in such an atmosphere without having been 
smoking at all themselves 

Exercises — Exeicises, especially bieathmg exercises, are of great 
value in chionic bronchitis It should be remeinbeied that in these cases 
there is always more or less emphysema, and that hence the normal elas- 
ticity of the lungs, which in health is responsible foi the expiratory act 
during quiet respiration, is more or less absent, which causes the expira- 
tion to become an active instead of a passive act The result is that the 
excursion of the thoiacic parietes is lessened, and stasis both of the 
lespiiatory tract and of the pulmonaiy circulation is apt to be more or 
less present Pegular bieathmg exercises, with special emphasis upon 
expiration, are hence valuable, and may with advantage he earned out 
several times a day It is best that inspiration be done thiough the nose 
and expiration through the mouth In this way the least possible obstiuc- 
tion IS offered to expiration. H E Knopf (42) believes that he has 
been successful in curing cases of chionic hionchitis by systematic exer- 
cises in deep breathing The exercises aie done hefoie a laige minor, 
with the chest haie, inspiration being performed thiongh the nose and 
expiration through the month These exeicises improve the general health 
in a remarkable way Knopf urges that this deep bieathmg is not only 
the most certain expectorant, hut is also the only one that is entirely 
haimless The only drawback is an occasional slight giddiness, which, 
however, soon passes off it is no doubt due to a mild degiee of acapnea 
Compression of the lower part of the chest is often of value. It should 
he done during the last part of expiration, and leally continues this act 
m a passive way, so as to make the act more ample It may be earned 
out by the nurse or physician, or, as G Hoppe-Seyler (37) has pointed 
out, hy the patient himself, who soon learns to do it He is taught to place 
his hands on the sides of the chest, to pi ess here at the last pait of 
long expiiation, and finally to bend forward as if howiiig, which act 
forces the diaphragm npwaid and thus lessens the diameter of the chest 
m the vertical direction. Various forms of pneumatic apparatus have 
been advocated from time to time, especially ahioad, hut as a rule the 
piactitioner will probably do very well without them. Postural treatment 
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of those cases in which the bronchial secretion is excessive will be reteried 
to later on 

When a patient suffering fiom chionic bionchilis gets an acute cxacei- 
bation he is best in bed, and should be there tieated as an acute case, and 
wiih even greater care than usual 

Diet and General Treatment — Cases of chioinc bionchitis aie gen- 
erally below weight and low m general health, and usually lequiie to be 
fed up, especially with fatty foods such as milk and cream. In some 
cases a general dyscrasia, such as gout oi uieinia, may be the cause of the 
condition and may be best met by appiopriate diet In many of the 
German and Swiss spas, where chronic catarih of the respiratory organs 
IS treated, such as Ems, Ischl, Reichenhall, etc , the so-called ^ Vhey cure” 
IS much used. It consists in the drinking of warm whey, eithci alone oi 
mixed with mineral water, in definite quantities at fixed times About 
20 ounces (600 c c ) are taken a day as a lule It appeals to lelieve 
irritable laiyngeal cough and to exeicise a favorable influence ovei laryn- 
geal and bronchial catarih The whey is not, of couise, the exclusive 
diet, and it is usual to limit the amount of animal food taken and to aug- 
ment the amount of fiuit and vegetables At the spas the whey is made 
from the milk of goats and sheep, as well as from cow’s milk I Burney 
Yeo (81) speaks highly of it Like all spa tieatmeiits, this may be 
carried out at home, but is not there so successful, as all the other good 
influences of the spa, such as rest, good air, legular hours, etc , are apt 
to be missing In children some dietetic eiror may be at the bottom of a 
persistent bronchial catarrh, and the whole legime should be carefully 
gone into Habitual over- or wrong feeding may be present, and other 
treatment will be of little avail until this is attended to The dietaiy, as 
presented by Robert Hutchison for dyspepsia m children, is here use- 
ful Starch puddings — such as rice, sago, tapioca, aiiowiont, and corn- 
flour — sweets, sweet cakes, sweet fruits, -jam, honey, marmalade, potatoes, 
turnips, carrots, should all be given in very small quantity or cut out alto- 
gether The diet should consist chiefly of stale biead, dry toast with but- 
tei or dripping, eggs, beef, mutton, fish, chicken, bacon, tongue, green 
vegetables in moderation, custard, plain puddings, stewed pi lines, figs, etc 
The child should be permitted to eat only at meals Tea, coflee, and other 
stimulants should be avoided J. Allen calls attention to the value of this 
diet in the persistent bronchitis of children (3) 

When chionic bionchitis occurs, as is not infrequent, in obese people, 
it usually proves very inti actable In such cases the obesity acts unfavor- 
ably, as is pointed out by Geo A Siitheiland (14) in three wavs (a) 
Vascular obstiuetion occurs from increased resistance in the fattv tis- 
sues, (b) cardiac weakness is present fiom deposit of fat about the heart 
muscle, (c) pulmonai’y obstruction exists fiom excess of carbonic acid 
gas in the blood. It is necessary to remove the excess of fat, which is 
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best done through three moasnres (1) a lean meat diet, (3) a saline 
aperient every morning, (3) water to be freely drunk between meals 
Con Livee Oil — Cod liver oil, which may be heie considered rather 
as a food than a drug, is invaluable in the common thin type of the dis- 
ease, and many patients, especially children, take it during the entire 
winter with gieat benefit G A Siitheiland (75) truly says, ^^The patient 
who has hi onehitis every winter will probably benefit more from cod liver 
oil taken throughout the cold months than from any othei therapeutic 
measure ” As a rule it is not so neeessaiy, nor indeed so well borne by 
the stomach, in the summer If there be any anemia, then it is well to 
combine with the oil some salt of iron This may be done in the form of 
one of the numerous emulsions of cod liver oil and iron which are on the 
market, or one may give the plain oil and the syrup of the lodid of iron 
either separately or mixed immediately befoie being taken Probably the 
chief advantage of cod liver oil lies in the fact of it being a fluid con- 
taining fat in a veiy fine state of division, and those pieparations of it 
from which the fat has been removed are not of the same value 

In many cases it is possible, by appropriate dietetic and other treat- 
ment, to remove the underlying cause of the chronic catarrh, this is the 
case in gout, uremia, alcoholism, and some other toxemias Wheie the 
heart is primarily at fault, a bronchitis will impiove as this organ becomes 
stronger and more competent 

Vaccine Therapy — Under removal of the cause should be considered 
vaccine therapy, by which the actual cause of the bronchial catarrh 
is attacked through the laising of the patient’s specific resisting power 
to the special infection piesent The treatment is still upon its trial, 
but m some long-standing cases of chronic bronchitis it has seemed to 
prove of great value, and it is likely that, as the technique improves, still 
better and more constant results will be obtained 

An autogenous vaccine is the most reliable, and where the infection is 
a mixed one, as is usually the case, the chief form of organism pres- 
ent should be made into a vaccine A C Latham (13), who has done 
much work heie, says that one should begin with a small dose, say one 
million dead bacteria The effect should be an impiovement in the 
patient’s sensations Any use in temperature means that the dose has 
been too big According to Latham, the remedy may equally well be 
given hypodeimically, or by the mouth in a little normal saline on an 
empty and healthy stomach. 

Samuel West mentions several cases of chrome bronchitis in which 
an almost pure cultuie of pneumococci was got from the sputum A vac- 
cine consisting of ten to thirty millions of dead pneumococci was used, 
but tbe results weie not at all encouraging 

The treatment of bronchitis by vaccines is yet in its infancy, but in 
long-standing cases it seems to open up an encouraging field for investi- 
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gation It IS, however, expert work and cannot yet be looked upon as a 
routine treatment 

Serum Tilkrapv — Serum therapy has been tiled in bionchitis but 
without any sti iking lesults, unless indeed one include diphtheiitic bion- 
chitis, wheie brilliant cuies have been ficquently eftected G Cariiere 
(9) has published a case o± chronic bionchitis ot streptococcic origin which 
was maikedly impioved by the use o± antistreptococcic seiuni 

In all cases of chionic bronchial cataiih the towels should be kept 
regular A fi actional dose ot some saline cveiy morning is a useful way 
of bunging this about In plethoiic eases an occasional meicuiial purge 
IS to be advised m addition to this 

Symptomatic Treatment — Expectorants — The use of expectoiants 
in chronic bionchitis has been built up entirely on empirical lines The 
majoiity of the laity si ill believe that every case of cough should have 
a cough inixtuie. Ho doubt the profession also have tended too much in 
this diiection, and now there is a swing of the pendulum in the other 
direction Expectoiants, howevei, hold an impoitant place in the treat- 
ment of chi onic bi onchitis, and when carefully used, after a full considera- 
tion of the nature of the case, are often extremely useful in allaying the 
symptoms 

In the ma]ority of cases of chronic catairh the cough is not excessive, 
and if the expectoi ation be brought up easily, then expectorants are not 
required, and our efforts should be directed toward the pievention and 
lessening of the acute attacks and the raising of the geneial health by the 
use of tonics, proper feeding, etc , in order to bring about a more healthy 
condition of the bronchial mucous membrane. Where, however, the 
sputum IS scanty and tough and the patient coughs much with little 
result, those expectorants which tend to make the sccietion moio watery 
are indicated The ones that act most definitely in this way aie ipe- 
cacuanha, antimony, cJiloi'id of ammonium, the various alkalies, and pilo- 
carpiii The lodids also act in this way and are specially indicated in 
gouty cases and in those cases wheie, along with a tough and scanty 
sputum, there is a tendency to wheezing and asthma. They are best given 
well diluted half an hour hefoie meals, and the dose need not he more 
than two to five giains lodipin is a valuable body, and may he given 
with little lisk of disturbing the digestion or piodiicing other symptoms of 
lodism It is said not to he split nj) in the stomach, hut to bo absorbed 
from the intestine The greatei pait of the lodipiii is oxidized in the 
body, and when this oxidation takes place all the lodiii sepaiates out 
as lodid This action, however, is slow, and lodin may he detected in the 
urine foi weeks after the ticatment has been discontmiicd, according to 
James Burnett (6) The 10 per cent solution can he given m one- or two- 
drachm doses mixed with a little warm milk, or the solid foim may be 
used This is a brown snhstanee and may he had in tablet form 
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In many patients the chief difficnlty is in the moining On fiist wak- 
ing, the patient coughs and coughs until he bungs up some tough sputum 
which has accumulated during the sleeping houis He may even vomit 
before he succeeds in emptying the air passages Having at last coughed 
up this material, he may be taiily eomfortahle for the icst of the day In 
such cases, and they are very common, a warm alkaline aiomatic di aught 
taken on first waking usually gnes great relief, by rendering the secre- 
tion more fluid and thus easily got rid of 

Such a prescription as that added to the Brompton Hospital Pharma- 
copoeia at the suggestion of Dr. Burney Yeo may be used It is as fol- 
lows 



Sodii bicarbonatis 

gr XV 

1 00 gm 


Sodii chloridi 

gl' V 

0 35 “ 


Spiritus chloroform! 

min V 

0 35 c c 


Aquse anisi 

ad oz y> 

15 00 “ 


Misce, fiat mistura. 

Sig. To be taken in a glass of hot water on fiist waking m the 
morning. 

Another useful remedy with the same object is Ems water, of which 
three or four ounces should be taken in hot milk on fiist waking, or the 
old-fashioned rum and milk may be used with advantage 

In cases where, during the night, the cough is dry and the sputum 
difficult to cough up, the alkaline mixture given above may bo used with 
benefit at bedtime as well 

Poultices^ and Spbays — ^Liniments are frequently of 
value in chronic bronchitis They are the same as lecommended in acute 
bronchitis and used in the same way (q v ) Poultices and fomentations 
aie not required in chronic bronchitis, but during any little exacerbation 
a “mustard-leaf” over the upper part of the sternum often gives relief In 
cases of chronic bronchitis with scanty sputum mild alkaline sprays are 
often of value, such as Seilei’s solution 

Cough — By the use of means, such as those indicated, to malm the 
secretion more fluid, the cough may be so much relieved that it needs no 
special treatment But frequently the cough remains excessive, and is 
indeed the chief symptom complained of. It may, by keeping up an nu- 
tation in the upper air passages, make the catairh worse and a vicious 
circle is established — ^the cough causing the irritation, which in its turn 
causes the cough In eveiy case of cough it is most necessaiy that the 
practitioner, before employing any remedies foi its easement, fully con- 
sider if the cough be a useful one and, if so, whether it be excessive or not 
As an example of an absolutely useless cough one may cite that pro- 
duced by a dry pleurisy, and as a type of a useful one that set up by the 
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presence of a removable foreign body in tlie air passages. The first, of 
course, may be freely checked, while the latter should be encouraged or 
at least left alone The same rule holds good in the coughs accompanying 
bronchitis In one case a diy, irritable cough may be making the patient 
miserable, and yet is only doing haim and should be checked, while again 
another patient may be coughing only to get rid of a quantity of secre 
tion which is threatening to asphyxiate him, and such a cough, of course, 
should be encouraged 

Insomnia is frequently produced hy coughing, and the late Di Gus- 
tave Schorstein, of the London Biomptoii Hospital, used to say that the 
best hypnotic in chronic bionchitis was stiyclmin It, of course, acts by 
helping the cough and thus clearing the tubes of secietion, the presence 
of which keeps the patient coughing and hence awake It may be given 
in the foini of the hydrochloiid oi sulphate in doses of 1/00 to 1/20 
giain (0 001 to 0 003 gm ) either by the mouth or hypodeimically, or 
mix vomica may be used in doses of 5 to 10 minims of the tincture, cither 
by itself or added to any other medicine that the patient is taking A 
useful prescription for cases with moderate secretion is as follows: 


Tincturce nncis vomicae 

mm, V to X 

0 35-0 70 

Tinctuiaa scillaa 

mm XX 

1 25 

Aminonii carbonatis 

gr 111 

0 20 

Syrupi tolutani 

dr 1/2 

2.00 

Infusi senegse 

ad oz. % 



Misce et fiat mistura. 

Sig Thrice daily after meals. 

An old recipe which the wntei has often foniicl useful in eases having a 
good deal of cough and a small amount of sputum is the following* 

Tincturas camphoise composite 

Oxymelhs scillse 

Syiupi tolutani aa ^i (30 c e ) 

Misee, fiat raistuia 

Sig A teaspooiiful fiom three to six times daily in water 

Often the cough is laigely kept up by an iiritable condition of the 
pharynx, and in such cases barley water, fiavoied with lemon, is a ]deasant 
and efficient remedy and will fiequently relieve an irritating nocturnal 
cough, if sipped as required In cases of this kind it is important to tell 
the patient not to cough if he can possibly help it, the cough keeping up 
the irritation Such advice is on a parallel with telling an individual 
with an itchy eczema not to scratch In both eases many unnecessary 
irritations of the inflamed parts may thus, by the exercise of the will, be 
stopped. 
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Tn cases with much irritation of the upper air passages, sprays, as 
already mentioned, aie useful Also inhalations from the handkei chief 
or through a Burney Yeo or some other foim of inhalei Ten drops of a 
20 per cent solution of menthol in alcohol poured on the sponge and 
used for hours may give much relief. Or the following . 

Menthol 1 part 

Eucalyptol 2 parts 

Benzoinol 3 parts 

Misce, fiat mistura 

Sig Inhale from an inhaler or handkerchief. 

As a rule, opium is contraindicated in chrome bronchitis, hut in these 
irritable cases it is often of value and may be used cautiously in small 
amounts Paregoric, compound ipecacuanha powder, and pill of ipe- 
cacuanha with squills are good preparations here A useful prescription 
for controlling unnecessary coughing is the following 

Liquoris morphinse hydrochlondi dr i 4 00 c c. 

Acidi hydrocyanici diluti dr 2 00 “ 

Syrupi pruni virgmianse oz. I /2 15 00 

Infusi rosse acidi ad oz 111 100 00 

Misce et fiat mistura. 

Sig A teaspoonful without water as often as every four hours. 

This forms a mixture which is very soothing in an irritable cough 
Its action seems to be partly local and hence is best marked when the 
medicine is taken undiluted As a rule, however, in such chronic coughs 
as we are discussing, the use of sedative congh mixtures, if employed at 
all, should he reserved for the night 

[I have seen patients with chronic bronchitis become addicted to the 
opium or morphin habit, the lesult of taking these drugs in the form of 
a cough mixtuie In one instance I saw the codem habit established, 
indirectly the result of a congh mixture containing morphin, the codein 
being employed to cure the morphin habit 

When all other means mentioned in this article have been conscien- 
tiously tried, especially the postural treatment, opium and its deriva- 
tives are not required — ^Editou ] 

Peoftjse Expeotoratiou — ^With very profuse expectoration the 
medicinal treatment is quite different Here the cough is life-saving and 
nothing must he done to check it; hut, on the contrary^ if the patient 
he weak and the muscular power low, it should be encouraged This 
can he best done by the nse of strychnin Onr efforts should he directed 
toward lessening the amonnt of secretion, both by raising the general tone 
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of the patient by the use of tonics, good food, etc , and more directly by 
the use of ceitain drugs which have the power of diiectly lessening the 
abnoiinal secietion Such drugs are belladonna, the mmeial acids, and 
the so-called aromatic expectorants 

Belladonna acts powei fully as a drier up of secretion, and also as a 
respiiatory stimulant, hut must be used with care as it tends also to dry up 
the saliva and othei secretions, and may give rise to discomfort m conse- 
quence Its active piinciple, atiopin, is a very powerful stimulant of 
the respiratory center, it also lessens the resjnratoiy reflex, dulling the 
terminations of the lagiis, and thus tends to ease the cough, hut this 
dulling action is not so inaiked as it is in the case of opium, and the other 
Gontiaindications aic not piesent The tincture of belladonna may be 
given in doses of ten minims (0 6 c c ) thrice daily, and will certainly 
lessen the amount of secietion Sometimes, howevei, it will be found 
that, although the secietion be lessened, the patient is not so comfortable 

The mmeial acids, especially the nitro-hydiochloric acid, aie valuable 
111 lessening expectoration, as in the later stages of acute bronchitis 

(q v) 

The aiomatic eapectoi ants, such as creosote and leiehene, tend to lessen 
bronchial secietion They are specially indicated where any fetor exists 
in the secretion, and will be leferied to latei 

When the bronchial secretion is excessive, postme is an iin])ortant fac- 
tor in the tieatment of the condition As is well known, in health the 
cihce of the epithelial colls lining the respiratory tract are constantly tend- 
ing by then movements to bring the noimal secretion, and with it any 
particles of dust which may have alighted upon it, toward the outlet of 
the respiratory tiact, where it is swallowed or expectorated But, when 
the epithelium is changed, as it is in chronic catarrh, and the cilice no 
longer aie theie to thus move the secretion onward, this material, often 
excessive in amount, collects in the air passages and must all be coughed 
up If patients wilh excessive secretion can be made to sleep with the 
foot of the bed a little laised, giavity helps, or at least no longer retards, 
the passage of this secietion towaid the outlet E Forchheimer (25) spe- 
cially emjihasizcs the value of this postuial tieatment The foot of the 
bed should not be laised more ihan two or three inches at first, but gradu- 
ally can be put up tt) double that height Beds are now made by various 
manufacturers, the ends of which can be conveniently raised or lowered 
to any desiied degree by means of levers acting on cogs 

In raie instances the expectoration in cases of chronic bronchitis be- 
comes fetid In such instances there is always a suspicion of actual dila- 
tation of the bronchi, which may be marked enough to merit the term of 
bronchiectasis (q v ) 

Aromatic Expectorants — Creosote is much used, and is best given 
in pearls oi cajisules containing two or three minims in each Or it may 
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be given as tlie mistura creosoh of the B P , or combined with cod liver 
oil Guaiacol canhonate, a derivative ol creosote, is a useful expectoiaiit 
here, and if given in doses of five to ten grams thrice daily or eveiy four 
hours (in capsule foim), it will soon show its chaiacteri&tic odor in the 
breath Ta7 , in doses of five to 10 minims (0 3 to 0 6 c e ) in capsules, 
may be given with the same object 

Turpentine may also be used in such cases, and can be given in cap- 
sules containing five to ten drops, or in a mixture as follows 

Olei terebmthinse dr i 4 00 e c 

Mueilagmis acacise oz ii 60 00 

Emiilsionis amygdalae ad oz vi 200 00 

Misce, fiat mistura 

Sig A tablespoonful thrice daily after food 

Terehene is another aromatic which is employed in such cases Its 
odor IS more pleasant than that of turpentine, which it otherwise re- 
sembles It is given in doses of five to fifteen drops, conveniently droppe l 
upon lump sugar, or it may be dispensed in capsules, or as a draiigli 
such as that of the Victoria Park Hospital, which is as follows: 

Terebeni min x 0.60 c. c 

Mucalagmis tragacanthse 

Glycerini aa dr. i 4.00 

Aquae cmnamoni ad oz. i 30.00 

Misce, fiat mistura 

Sig To be taken thrice daily after meals 

Or the aromatics may be inhaled, and thus more directly applied to 
the diseased mucous membiane Such a mixture as this is useful 

Terebeni 

Acidi carbolici liquifacti 

Spiritus chloroformi aa Sij (8 00 c c ) 

Sig To be inhaled fiom a Burney Yeo mhalei for hours daily. 

Or one as recommended by J 0 Biiscoe (5) 

Creosoti dr m 12 00 c c 

Thymol dr ii 8 00 gm. 

Acidi carbolici liquifacti dr i 4 00 c c. 

Spiritus chloroformi ad oz i 30 00 “ 

Misce et fiat mistura 

Sig, To be inhaled frequently 
26 c 
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Oi one may nse the inhalation containing menthol and encalyptol in 
henzoinol alieady given 

Yaiions spiays may also be employed here, such as one of Seiler’s 
solution, 01 one ol ipecacuanha wine, as lecommended by Ifinger and 
Murrell 

Among the newer and less commonly used methods of treatment of 
chronic bronchitis one may mention the following 

X-Hay — The X-Rays have been tried in chi onic bronchitis, and some 
good reports of the lesnlts have been published Thus Dr Schilling (70) 
of Hnieinberg at the Gcimaii Congie&s of Medicine m 1906 stated that he 
had treated a nnmbci of patients m this way With one exception the 
results were favoiable and the bronchial seeietion dcci eased Even in 
cases of months’ duration the expectoration became less copious, and in 
some instances totally disappeaied without any undesii’able complications. 
The general health of the patients was improved and their respiiatory 
difficulties weie lessened One would, of course, like to know moie about 
these patients — for example, whether any of them were of years’ duration, 
as many a subacute bionchitis lasting a few monihs cleais up com- 
pletely 

IxoANDEsciiiNT LiGiiT Batiis — A V Strumpell (73) siroiigly advises 
the use of Kellogg’s incandescent light batlis in chronic bronchitis In 
his hands the tieatment seemed to be very snccessful It is specially 
advised in the dry form of the disease The light produces hyperemia of 
the skin and sweating, and should have some counterirritating effect, if 
nothing more 

Otiiee Eemedies — ^As has been already said more than once, cases 
of chronic bronchitis aie of all degi’ees, from those that aie so slight as 
to be scarcely eonsideied ill to those who arc moie or less completely 
invalided These seveie cases tend to get gradually worse in spite of all 
treatment, and, eventually, fiom increasing einphyseina and failing right 
lieaii, become completely imalided In such cases, where the dyspnea 
IS marked and there is more oi less cyanosis, the inhalation of oxygen is 
of some temporal y luilue The gas should be bubbled through water at 
the rate of about 120 bubbles per minute 

Stujclimn hypodei lineally helps these sufferers very much and should 
be freely given. Alcohol, especially good biandy, is oftiai \alnable, par- 
ticnlaily in the aged. The heart must be supported m every way possible 
in these advanced cases, and digitalis is usually given freely and with 
some benefit occasionally, but the chief strain is on the right heart, where 
this drug has relatively less action, and moreover the heait mnselp by this 
time IS usually far fioin sound 

When cyanosis is niaiked, hRedmg helps to keep the patient going a 
little longer sometimes, and may he repeated at intervals of a few days 
with temporary heiicfit on each occasion. 
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BRONCHIAL ASTHMA 

Whatever be the exact nature of an attack of asthma — and this is 
probably not the same in every case — there seems to be no doubt that theie 
IS a passing narrowing of the lutmna of the smaller bronchial tubes, with 
consequent obstruction of the breathing In all cases of acute asthma 
there must also be present some degiee of bronchial irritation, as, eventu- 
ally, mucin IS expectorated, in the form of Ourschman spirals These may 
generally be found if the sputum be examined early and carefully enough 

Attacks of asthma may be precipitated by the most varied causes, and when 
undertaking the treatment of a case of the disease it is most essential that 
the practitioner go very thoroughly mto the history, theie is no disease, perhaps, 
where this is so necessary 


Types of Asthma 

According to the predominating cause, Ihe diffeient types of asthma 
have received appropriate names, thus, when the neuioinusculai muta- 
bility is veiy marked, so that the attacks seem almost to bo spontaneous, 
it is termed ne? vous asthma When this irritability is due to some toxin, 
the name toxic asthma is often used When the exciting cause of the 
attacks is a bronchitis, then it is termed hionchiUc asthma, and wheie it 
IS induced by some irritation of distant paits, such as the skin, nose, ear, 
etc , it IS often styled reflex asthma 

Hay asthma, in which there is gTeat congestion and swelling of the 
nasal and conjunctival mucous membranes, often associated with bronchial 
spasm, will be specially considered hereafter 

Treatment Between the Attacks 

Environment. — ^It is essential that m undertaking the care of a case of 
asthma, the surroundings that will best suit him must be ascei tamed if possible 
Sometimes by merely changing his environment he may be completely cured 

Hospital physicians know well how difficult it is to get a case of 
asthma to demonstrate to a clinical class, the mere bringing of the 
patient into the hospital being usually sufficient to stop his attacks for 
the time being Fowler and Godlee (27) speak of ^^Saturday and Sunday 
asthma” as being very common at the Brompton Hospital Outdoor Clin- 
ique The state of the nervous system in these people is so sensitive to 
the slightest change in the routine of life, such as occurs at the week- 
end, that they may then have attacks, although they are free from them 
during the rest of the week 
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Even the changing of lesidence from one side of the street to the other 
may be sufficient to allay the attacks, and some patients aie worse in 
one room than in another in the same house 

Climate — In those common cases associated with bronchitis the en- 
vironment best suited for that disease will he the best for them (vide 
Bronchitis) As a rule this will be a mild, equable, and lathei humid 
climate, such as is found in winter in Bermuda, the West Indies, and the 
Southern States Yet the dry climate of Egypt suits many asthmatics 
well, although here there is a great difference between the temperature of 
the day and the night, which a piion would seem to be about the worst 
thing possible 

In summer most cases of bronchitic asthma are at their best, and 
any fine bracing place may suit them On the other hand, when the 
trouble arises from the smell oi pollen of ceitain plants, cases of asthma 
often learn to dread the summer They must try to live in some place 
where the special plant that troubles them is not pieseiit The cli- 
mates of the Adirondacks, Virginia, Muskoka, and the sea coast are all 
good summer ones 

Eveiy asthmatic patient is a law unto himself as legaids climate, and those 
who aie able to do so often tiavel fai and wide before they find the one ihai best 
suits them 

I recently came across an example of this: A mother and married 
daughter, both asthmatics, tiied many places, and what would suit one 
would not suit the othei, and vice veisa Eventually they compioinised 
by living together in a large city 

As regards general hygiene, it is well to lay down some definite lules 
for the patient as to exercise, gymnastics, baths, ole 

Exercises. — Exercise m the open an, especially that associated 
with some non-strenuous game, such as golf or some sport, is good It is 
the general experience of practitioners that exercise thus taken is much 
more valuable than that taken for health’s sake alone. The pleasant ex- 
hilaration of the mind makes the walking a pleasure instead of a mere 
duty 

Calisthenic Exercises — Calisthemc exercises are useful when regu- 
larly carried out There aie vaiious systems of exercise, all of which are 
of value when no more exhilarating ones can he logularly had Wooden 
dumbbells, light Indian clubs, etc , all have their place 

Breathing Exercises — ^Bieathing exercises, say six ni eight long 
breaths slowly taken night and morning, are good, and ate easily carried 
out while going about One of the best exercises is that in which the 
person, while lying flat on his back and in veiy light elothing, slowly 
raises his feet, with the knees extended, as highly as possible, and then as 
slowly loweis them again. This may he done several times night and 
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morning, and, if long bieatlis be taken between eacb act, a very thorough 
exercise of the respiratory mnseles is obtained 

Baths — Cold baths and cold douches, followed by fiiction with a coarse 
towel, are useful if the patient gets a good reaction, otherwise they are 
harmiul Compiessed air baths have been leeommended, but require 
special appaiatiis for then administration 0 Theodore Williams speaks 
veiy highly of the method (79) 

Electricity — Eleetiieity has been a good deal used in asthma, and, 
when one considers that the condition is really a neurosis, it is easy to 
understand how it might do good, especially if administered with great 
assurance Schaffer (69) strongly recommends the use of the faradic cur- 
rent An electrode is placed on each side of the neck about an inch below 
the angle of the jaw, the curient should be fairly strong and should be 
used twice daily foi 10 to 15 minutes at a time High frequency*currents 
have also been recommended The method given by W J Dugan (17)^ of 
Philadelphia, is the d’Arsonval one, which may be administered by means 
of the “auto-pad” or the “condensation couch.” 

The urine should be carefully watched in asthma, and, if there is any 
suggestion of the tiouble being of alimentary origin, an examination of 
the stools should be made 

Dietary,- — Some cases of asthma are much influenced by diet, in fact so 
much IS this the case that the term 'peptic asthma is often used here 
These people may only suffer when they have eaten some special and (to 
them) toxic article of food On the other hand there are many who are 
in no way affected by errors of diet, this being specially seen in those 
depending upon some abnormality in the nasal passages, and in purely 
reflex cases. 

In geneial teims, one may say that every ease of asthma should be put 
upon a simple, easily digested diet, and should avoid taking the chief meal late 
zn the day 

Pork, hard-hoiled eggs, nuts, pickles, dried and preserved meats and 
cheese are all apt to make these patients worse, but idiosyncrasy is here 
most marked, and sufferers as a rule soon find out by bitter expeiience what 
they must avoid Priedenwald and K-uhrah truly lemark (29) that many 
asthmatics give up many articles of diet that are in reality indicated in 
their condition 

Tea, coffee, and alcohol should be largely intei dieted, with the excep- 
tion that duri'ng an attack these things aie occasionally useful Harry 
Campbell (8) uiges the value of curtailing the starches, sugar, and fats 
Stout patients aie much benefited by a dietary directed toward the reduc- 
tion of their weight Such a regime should include (a) a lean meat diet , 
(b) a saline aperient every morning, (c) free dunking of water between 
meals. If the obesity be veiy marked it may require some further care, 
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and often the Oeitel exercises aie heie of value The heait participates in 
the general obesity, and is gieatly benefited by such a course. The same 
remark applies to the Schott tieatment of resisted exercises and effer- 
vescing saline baths Foods that cause flatulence should he specially 
avoided in all cases 

Milk — Milk ernes have often pioved of value in stubborn peptic 
cases, the patient being put upon a diet of milk alone for several weeks 

Removal of Cause. —In every ease we raiisi endeavoi to get at the cause of 
a case and, if possible, remove it Some article of diet {to othei people liaim- 
less), some odor, some distiict, some disease oi dyseiasia may be at the bottom of 
the whole case, and until we can lemove oi lessen the special cause our theiapy 
can only be palliative 

Frequently some abnoimality of the nose, such as polypi, deflected 
septum, or adenoids may he at the root of the trouble, and the propei 
treatment of this may be followed by complete relief This soiiice of 
bronchial asthma has, however, been loo much emphasized by some, and 
very many opeiations for slight abnormalities of the nose are performed 
which aie entirely uniiecessaiy Much harm may he done by the galvano- 
cautery ■j 

Where any bronchitis exists, it must he carefully attended to 

In many cases li is im]DObsible to lemove the cause, and thus diieclly make 
the attacks cease Then om endeavoi s luusi be dneeted toward (1) lessening 
the nzitabihly of the neuiomnsculai appaiatus of the bionchial tiaci, and (2) 
lessening the amount of leflex iiritation as niucli as possible 

There is a very close analogy between asthma and epilepsy, and as in 
the treatment of fits we tiy to remove every source of reflex irritation 
(such as a tight foieskin) and then soothe the hypercxcitable nervous 
system by bromids, etc , so heie the principles are the same. 

Where the iiici eased iiiitahility of the nervous system is due to a 
toxin such as that of gont, this must he treated by careful dieting, etc , 
and these cases are the ones which do specially well under lodids If 
the increased irritabilily he inherited it can only he lessened by placing 
the patient in less racking siii roundings and getting him to avoid fatigue, 
nerve strain, alcohol and tobacco, and everything which lends to deplete 
the neivous eneigy 

By due attention to climate and environment, by the careful regulation 
of the diet, by the removal of some special tUe no%')ej or physical reflex 
source of iriitation, we may often cause the attacks to cease, and no 
medicinal treatment may be necessary Too often, however, stiict atten- 
tion to these details leaves the patient little or no better, and then drugs 
must he lesoited to 

Drugs. — Many drugs have been recommended for the relief of asthma, 



EEOIsrCHIAL ASTHMA 


383 


and their very number is an indication of bow unceitain the results are 
In most cases their use is quite empiiical and they must be judged en- 
tirely by results 

loDiD 01 Potassium — lodid of potassium is the diug whicdi most fre- 
quently is of value in the tieatment of asthma It should l)c given con- 
tinuously for weeks in small doses — say five to ten giains thiice daily, best 
between meals Some, however, as H O Moon (53), piefei to give it in a 
single laige dose at bedtime It somewhat inci eases the bionchial secre- 
tion, and has a decidedly eliminative action, which may peihaps to some 
extent account for its beneficial effects Some recommend that, foi pro- 
longed use, the sodium salt should be substituted on account of the depress- 
ing action of the potassium base, hut the amount of potassium given in 
the above doses is so minute as to be negligible W E Dixon (16) states 
that a vegetarian often takes as much as two ounces of potassium chlorid 
by the mouth in the day’s food, and yet no depressing symptoms occur 
This would seem to be a high estimate, but, even putting the potassium 
at half this quantity, it would far exceed any amount that is ever given 
medicinally The drug may be given in capsule form, or as a mixture 
The disagreeable taste is best covered with licorice, saisaparilla or gin- 
ger It may also be agieeably given in milk It is best given between 
meals, but, if it disturb the stomach, then may be taken about an hour 
after each meal Many other pieparations of lodin have been tried, 
such as lodipin, but the lodid of potash remains the favorite 

Aesekic — Arsenic is much used in asthma, either alone, in two to 
five drops of the Fowler’s solution, or combined with the potassium 
lodid mixture Its mode of action is quite obscure 

BELEADOisrsrA — Belladonna has long been used here Atropin has a 
paralyzing effect upon the terminations of the vagus neives m the lung 
It has been shown by Dreser that electiical stimulation of the vagi causes 
contraction of the bronchial tubes, but that this does not occur if the ani- 
mal be previously treated with atropin Albert Abiams (1) has described 
a lung reflex of dilatation and contraction, the foimer being produced by 
rubbing the surface of the chest and the latter by vigorous percussion 
Both these reflexes are abolished by atropin It is, hence, easy to iindei- 
Stand, at least in part, how belladonna and atropin have proved so useful 
in asthma It must also be remembered that atropin raises the blood 
pressure by its action on the circulation, stimulates the respiratoiy cen- 
ter, and dries up the secretions, all of which effects may have some in- 
fluence upon such an elusive neurosis as asthma 

Paul Febray (23) mentions a case which had lasted for 20 years, in 
spite of many remedies tried with no benefit, except a temporary one from 
the hypodermic use of morphia The ease was promptly and perma- 
nently cured by the use of atropin The treatment extended over six 
weeks, and commenced with % milligram (1/130 gr ) of atropin, gradu- 
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ally increased to 2 milligrams (1/32 gr ) daily The drug may be given 
by the mouth in the form of pills or tablets, or hypodermically. Some- 
times dryness of the throat and disturbance of vision call for a suspen- 
sion of the treatment for a day or two The good effect, Eebray explains, 
is due to the antispasmodic action of the drug 

Hyoscin axd Hyoscyamin — Hyoscin and hyoscyamin act twice as 
strongly as atropin in pai alyzing the nerve terminations in the lungs, and 
hyoscyamus is often used in place of belladonna. A useful piescription 
m asthma is such a one as the following 

Potassii lodidi dr ii 8 00 gm 

Liquoiis potassii arsenitis dr i 4 00 c c 

Tincturse belladonnse dr ii 8 00 

Extracti glycyrrhizse liquidi oz % 15 00 “ 

Aquse chloroformi ad oz vi 200 00 

Misce, fiat inistiira 

Sig. A dessertspoonful in watei thiice daily after meals 

Nux Vomica — Nux vomica has been used by many practitioners, 
either for a long period in small doses (as suggested by Musser), or else 
m ascending doses until the patient begins to show some of the physio- 
logical effects of the ding 

Calcium Salts — C Kayser (40a) describes 13 cases, in which he 
gave calcium chlorid as a piophylactic The patients all felt easier in 
a day or two, and were free fiom attacks He gave 20 gm of the chloiid 
with syrup, in 400 c c of water, of which the patients took a tablespoon- 
ful every 2 hours for 8 days 

CAUFEiisr loDin — P B. "Williams (80) speaks very highly of the 
value of caffein lodid in warding off attacks He gives 3 to 5 grains 
(0 2 to 0 3 gm ) thrice daily 

Bkomibs — In nervous cases the bromids aie useful, and aie best given 
combined with arsenic in ordei to lessen the chances of bromism occurring 
The strontium salt is probably the best here, being less apt to disturb the 
stomach than are those of potassium and sodium 

Strontii bromidi oz i 30 00 gm 

Potassii lodidi di ii 8 00 “ 

Liquoiis potassii arsenitis dr i 4 00 c c 

Syiupi zingiberis oz i 30 00 

Aquse ad oz vi 200 00 “ 

Misce, fiat mistura 

Sig A desseitspoonfiil thrice daily in watei after meals 

Many other drugs have been given fiom time to time in the treat- 
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ment of asthma between the attacks, bnt piobably the ones mentioned aie 
all that have stood the test of any lengthy experience 

If the patient’s general condition reqiiiie it, iron, hypophosphites, and 
cod livei oil may he indicated, the last being specially useful in asthma 
associated with emphysema and bionchitis m emaciated subjects 

G Treupel (76) would have us believe that asthma is a form of neuras- 
thenia, and that it may be ciiied by impiessiiig this fact and its cm ability 
upon the patient, and obtaining his coopeiation The main point is to 
influence and control the diead of suffocation and to regulate the bieath- 
ing The latter is accomplished by vaiious exercises, tiaming the patient 
to breathe deeply with a slow inspiration, at the same time laisiiig the 
arms over the head, and then, dm mg the expiration, applying the hands 
to the front and sides of the chest and squeezing the walls together to aid 
the expelling of the air These exercises should be lepeated night and morn- 
ing for 15 minutes at a time P Strubmg (72) in the same way found 
that it was possible to tiain healthy persons to imitate an attack of 
asthma He believes that an asthmatic may also be trained to control his 
attacks and Anally to oveieome them altogethei There is room for gieat 
doubt about the cure of a well-marked case of bronchial asthma by psychic 
treatment alone, but, at the same time, in dealing with a disease which 
IS so manifestly a neuiosis, assurance on the part of the physician, and 
firm belief and a strong determination to get well on the part of the pa- 
tient, will no doubt help greatly toward that end 

Teeatment Dqeino a Paroxysm 

During a paroxysm of asthma the patient presents, in the words of 
Bamberger, ^flhe picture of a most laboiious, tormenting, and, at the same 
time, fruitless stiuggle ” He is suffering from want of oxygen and leten- 
tion of caibonic acid gas and other waste products, and the air of the room 
consequently should be as puie as possible It will often be found that 
the patient himself struggles to an open window The chest will be seen 
to be in a position of inspiration, the difficulty being always to get the 
air out of the chest 

Nitrites — The nitrites aie usually the first thing tiled here, and 
they are often rapidly followed by lelief of the spasm Amyl mhite, in 
three minim doses, inhaled fiom a handkerchief, should be given at once 
It may be lepeated several times, the only objection to its free use being 
the headache that is apt to lesult 

Nitroglycerin in doses of 1/100 grain (0 0006 gm ) by the mouth acts 
in the same way as does the amyl nitiite, but is less powerful here, prob- 
ably because the latter is inhaled and hence acts paitly diiectly upon the 
contracted tubes 

Chloroform, — Chloiofoim m a valuable antispasmodic, and may be 
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safely inhaled if the patient he allowed to merely wet the inside of a 
tumbler with it and then cork the bottle befoie beginning the inhalation 
from the tumbler There is little likelihood of the habit being foimed 
An immense number of inhalations have been introduced and laigely 
used, many of them being patent “asthma cures ’’ Most of them owe 
what efficacy they may possess to the fact that they contain datura stra- 
monium, loheUa, and nitrate of potash They are burned and the fumes 
inhaled Sii James Sawyer (68) points out that the populai knowledge of 
such fuming inhalations dates from about thirty years ago, when the late 
Earl of Bcaeonsfield used them in his last illness They were then fre- 
quently mentioned in the lay press and thus became advertised Such a 
powdei as the following is a good one, and represents about the average 
composition of many others. 

Potassii nitratis 

Pulveiis anisi friicti aa oz % 15 00 gm. 

Pulveris stramonii oz i 30 00 “ 

Misce, fiat pulvis 

Sig A teaspoonful to be burned and the fumes inhaled through a 
paper cone during an attack 

Tobacco. — To non-smokers tobacco is often valuable, and is best used 
in the form of cigarettes, the smoke of which should be inhaled 

The various fuming inhalations aie often used also to ward oft an im- 
pending attack, the patient inhaling when he feels the premonitory sensa- 
tions, which he knows from expeiience mean that an attack is threatening 
Foi this purpose, many burn some every night in the bedroom on retiring 
J Kingston Fowler (2Y) sounds a note of warning against the too con- 
stant use of such inhalants, as they aie apt to lose their effect when most 
needed, and moreover appear to weaken the heart 

Occam, — Cocain is a valuable remedy in asthma It may be used either 
as a spray oi else painted on the nasal mucous membrane 

A spray such as the following, as suggested by P B. Williams (80), is 
a good one 

Oocain 80 hydrochloridi 


Atropmae sulphatis 

aa gr ii 

0 100 gm 

Sodii nitritis 

gr X 

0 650 “ 

Glycerini 

min XX 

1.350 c c. 

Aquae rosse 

ad oz % 

15 000 “ 

Misce, fiat mistura 

Sig 5 to 10 drops to be inhaled through the nose 

by means of a fine 


spray. Repeat at intervals of half an hour, 
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A somewliai similar one is given by T Schaefer (69) 

1^ Gocainse nitritis gr xvi 1 038 gm. 

Atropinas snlphatis gr viii 0 800 

Glycermi oz i 30 000 c c 

Aquae ad oz in 100 000 

Misce et fiat mistnra 

Sig To be inhaled as a fine spray from atomizer 

If it be desiied to use the diiig as a pigment for the nasal mucous 
membrane, it should be as a solution of two to five per cent strength in 
water or albolene 

Ooeam, however, is a most insidious drug and, if used in a disease 
which is apt to be of such long duiation as asthma, may become a habit 


Of all diug habits, the eocam one is probably that most easily and qmekly 
acquired and is the most distiessing and hard to get iid of Hence the physician 
who decides to pi escribe the ding should do so with a full undei standing of the 
risks, and at least should always maik his preseiiption with the woids ne 'tepetatur 
in order to lessen the chance of the patient getting it repeated without an ordei 


So much has the danger of the diug been impiessed upon the Canadian 
Government that no patent medicines containing it may be sold in the 
Dominion under any circumstances 

Adrenalin Chlorid — Adrenalin chlorid is greatly used in paroxysms 
of asthma and in the distress of hay fever The drug, according to 
Abrams (1), evokes the lung leflex of contraction, which permits the longi- 
tudinal fibers of the bronchial musculai coat to expel the residual air im- 
prisoned by the spasm of the circular fibers 

The drug may be used both as a spiay and internally C Matthews (60) 
reports the successful use of the spray in 13 cases of the disease The 
result was always immediate relief, lasting for longer or shorter periods 
He used the 1 in 1,000 solution diluted with equal parts of water and 
sprayed into the nose with an ordinary atomizer Matthews found it to 
act equally well when given as a suppository, and others have lepoited 
good results from the administration by the mouth But probably it is 
when given hypodermically that the drug gives the best effects Abrams 
employs 8 to 15 minims (05 to 10c c) of the chlorid solution (of 1 
m 1,000 strength) thus, and says that it will generally inhibit an attack, 
and that it is seldom necessary to repeat the dose He has found it equally 
serviceable in many forms of dvspnea, even when morphia was without 
effect, and this would agree with the writer’s experience 

B. Melland (51) also claims that the effects of hypodermic injectione 
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are very marked Tie gives 10 minims (0 G c e ) of tke 1-1,000 solution 
and seldom requires to repeat it 

As muck larger doses tkan tkis of adrenalin, wken given by tke 
moutk or even kypodeimically, kave no marked eftect upon tke blood pres- 
sure, apparently tke action in asthma is not a vascular one at all H V 
Jagic (39) mentions tins fact and says that half a cubic centimeter of 
one ill a thousand adrenalin solution has no effect upon the blood pres- 
sure, yet often cuth skoit an attack of asthma, and I I Lemann calls 
altention to tke same thing (43a). 

Morphia- — Pei haps tke most leliable way of checking an attack of 
asthma, however, is by the hypodermic use of morphia, either alone or, 
better still, combined with atiopin Eoi obvious leasons a patient should 
not be entrusted with a bypodeiniic syiinge, but the x>hysician may use it 
fieely upon him A quarter of a giam (0 016 gm ) of morphia com- 
bined with 1/150 giain (0 0004 gm ) of atiopm may be sufEcient, but it 
is often nccessaiy to lepeat this at the end of an houi oi two Moiphia 
should not be too fieely lesoited to, on account of the rapid dependence 
that the patient soon develops for the drug It is only m very bad 
attacks and when all other methods (except perhaps the use of cocain) 
have been tried in vain that one is 3ustiiied in using the remedy 

Heroin. — ITeioin (diacetyl-inorphin) in doses of 1/24 to 1/C gr 
(0 0025 to 0 010 gm ) of the hydrochlorid has been much recommended 
lately in place of moiphia Stengel, in editing the aiticle on asthma in 
Hothnagel’s Encyclopedia of Piactical Medicine, says that “the consensus 
of opinion seems to speak foi the efl&cacy of the drug, while recommend- 
ing that, as a deiivative of morphia, it should be dispensed with discrimi- 
nation ” 

Pilocarpin Nitrate — Pilocaipin nitiate, in doses of 1/20 to 1/10 gr. 
(0 003 to 0 006 gm ) kypodeimically, is occasionally useful in a paroxysm 
The smaller doses should be used in a patient who has not taken it before, 
as occasionally a large one may pioduce untoward results m the foim of 
a pouring out of bronchial secretion sufficient to embarrass tlie respira- 
tion, which already has too much to do 

Aspirin and Novaspirin.- — Asp] i in and novaspinn have lately been 
tried a good deal in the treatment of asthma and appaiently have some 
effect in relieving an attack and even in averting it, if taken when the 
first threatening occuis E von Gresic speaks vciy highly of them He 
gives 15 giains (1 00 gm ) of eithei eaily in the attack and may repeat 
once in two honrs if lequired In severe cases he says that it is well to 
combine 1/6 grain (0 010 gm ) of moiphia with each dose, and this would 
best be given liypoderinicall_) , while the otliei would, of course, be given 
by the mouth Aspiiiii is helieied to act hy reducing the excitability of 
the nervous fibers in the bionchial muscles, with a consequent ariest of 
the spasm 
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Chloral Hydrate. — Chloral hydrate is an old favoiite in the theiapy 
of attacks of asthma It should be given cautiously in ten-giaiii doses, 
which may be repeated every hour ±oi &e\eial doses It is rathei an in- 
sidious drug and should not be put too fieely in the patient’s hands 

Emetics — Emetics are occasionally useful, especially when the di- 
rectly exciting cause of the attack is an indigestible meal They aie, how- 
ever, depressing, and if the heart be weak may cause serious collapse 
Ipecacuanha in doses of 20 giaiiis (1 30 gin ) is peihaps the best here. 
Probably, however, the therapy of asthma would not lose much if emetics 
were never used 

Local Applications.-— Local applications of heat to the chest, in the 
form of simple fomentations or, better still, as the turpentine stupe, are 
useful and comforting during the attack The placing of the feet in hot 
water or a mustard bath, made by dissolving a tablespoonful of mustard 
in the foot bath, is useful as a derivative 

An attack of asthma is practically nevei fatal, although Eagge (22) re- 
lates the case of a patient in whom life was only saved by timely artificial 
respiration The veiy cyanosis tends to lelieve the spasm, and William 
Ewart recently suggested (at the Biitish Medical Association Meeting of 
1911) that the inhalation of caibonic gas might be used foi this purpose 
It certainly follows natiiie’s own way of dealing with the tiouble 

A good, immediate piognosis may be given in even the most despeiate 
attacks, as they aie self-liiniting, the very cyanosis bunging about le- 
lief of the spasm But lepeated attacks tend to wear the patient out, 
and, moreover, gradually lead to emphysema and dilatation of the heart 
Hence, fiom a life insurance point of view, asthmatics are not “first- 
class risks.” 


HAY FEVER 

Eor the purposes of treatment, hay fever, hay asihma, rose fever, vaso- 
motor rhimhs, and paroxysmal ihmorrhea may all be regarded as one 
afiection. Hay fever is considered by some, e. g., Goodhart and Spnggs 
(32), as the same condition as bronchial asthma, but most writers look 
upon it as a different affection, although it frequently is complicated with 
some bronchial asthma 

PnOPIIYLAXIS AND GeNERAD Ti^ATMENT 

In true hay fever, where severe attacks of sneezing and pi of use 
discharge from the nose and eyes occur only during the season of the 
flowering of plants, the most satisfactory treatment is to send the patient 
away from the vicinity of such plants to some immune legion Such re- 
soits as the White Mountains, the Isles of Shoals, H. H, Banff in the 
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Canadian Rockies, and Mnskoka, are all 'well known in this way on this 
continent, while in Europe many mountain and seaside lesorts aie made 
use of Perhaps the best is Heligoland, wheie there is little verdure, 
and sea on every side It is frequently advisable that the affected individ- 
ual take a sea voyage during the season when he usually suffers But 
most people cannot or will not afford the time and the money to thus 
flee the country, and such must avoid as far as possible the districts 
wheie the special plant grows which is to them noxious, they must keep 
out of draughts and dust as far as possible 

The general, health should be supported in every way, many people only 
suffering when they aie run down, overwoiked or depressed by worry or illness 
A long holiday is often necessary in such cases 

Diet. — The diet should be light and nutritious, and as a rule stimu- 
lants should be used in great moderation or avoided altogether Iron and 
strychnin are often indicated, and a piolonged course of arsenic is fre- 
quently invaluable. Some would place aisenic in the fiist place in the 
general treatment 

Local Treatment — The nasal passages should be examined by an ex- 
pert, and if any abnormality be found there it must be carefully treated 
Many cases may be piactically cured by tieatment of the nose Spurs, 
polypi, hypertrophy of the tuibinateh may be the cause of the trouble 
and must he dealt with surgically Total turhineetomy is a severe opeia- 
tion, and one which is piobably seldom requiied here E S Young, in 
hia recent work (82), and also elsewhere, states that excision of the tu- 
bercle of the nasal septum, combined with other intranasal tieatment, pro- 
duces the best results Even where no gross abiioiinalily is found, the 
improvement following the application of the galvanocautery to the an- 
terior ends of the inferior turbinated bones is often maiked But it must 
be repeated that such work is for the expeit, and may be overdone 

Treatment During an Attack — Most of what has been said in legard 
to the treatment of bronchial asthma (q v ) during an attack applies 
here During the early stage of an attack the application of cold to the 
surface of the body in the shape of baths or spongings seems to aid, by 
restoring the vasomotor tone 

Exercise is valuable and should be taken in the mornings and evenings 
rather than in the heat of the day in summer, when these cases aie usually 
at their woist. The bright light is also trying and, if these patients must 
go out m it, then dark glasses will give much comfort 

Locally a simple alkaline spray, such as Seiler’s solution, should be 
given and a plain lanolin or weak menthol ointment to the nares is com- 
forting Probably cocam will give more relief than any other diug here, 
but it should seldom if ever he prescribed, as the prolonged nature of the 
disease and the neurotic temperament of most of the sufferers make the 
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risk of cocamisin too great to be rim An oily spray of albolene or liquid 
vaselin, containing 3 to 5 pei cent of menthol to the ounce (30 c c ), is 
valuable, oi one containing this with a similar amount of camphoi 
I Burney Yeo speaks highly of a spray of deodorized cod liver oil 
Sprays of adienalin and atropin may be of much use here, as they 
are in true asthma (q v ) 

The distressing itchiness of the conjunctivse may be lessened by an 
eyewash containing ten grains of borax dissolved in an ounce of camphor 
water 

Pollanhn — P Dunbar (18) some years ago showed that the pol- 
lens of certain plants, usually of the grass family, contain a soluble toxin 
which causes hay asthma, in the susceptible, when it reaches the conjunc- 
tiva and nasal mucous membianes. He and Sir Felix Semon produced 
a serum, by injecting such toxin into horses, and this serum is called 
pollantin Becently L Hoon (57) has found it possible to produce a partial 
immunity in the susceptible by the hypodermic injection of an extract of 
pollen from various grasses (chiefly timothy grass). For some years 
pollantin was much used in the treatment of hay fever, but recent reports 
are not encouraging, and, according to Fetterol (21) , it makes some cases 
worse. 


PLASTIC BRONCHITIS 

Plastic bronchitis is a rare disease, the essential nature of which is 
far from clear It is characterized by the periodical formation in the 
bronchial tubes of a fibrinous material, which, after causing much dis- 
tress from dyspnea, is thrown off and expectorated in a more or less 
intact condition as casts 

Treatment — So little is known about the essential nature of this disease 
that we can give no general directions to our patients, beyond +hose bear- 
ing upon the improvement of the geneial health Ho diet has any percep- 
tible effect upon the condition 

When an attack occurs, the one drug that has proved of undoubted value is 
the lodid of potassium , it no douht acts by causing a iiounng out of thin 
bronchial secretion, which helps to loosen the adheient easts It should be given 
in repeated doses of say 5 to 7 giaiiis every foui houis These small doses have 
a more marked tendency to produce lodism than have the larger ones, and this is 
what we want here 

P'hlocarpin acts in the same way, and may he given hy the mouth in 
expectorant doses of 1/20 to 1/10 grain (0 003 to 0 006 gm.) of the 
nitrate or hydiochlorid every four hours 

ApomorpJiin also acts as a producer of freer secretion, and may he given 
in small doses for this purpose Doses of 1/32 to 1/10 grain (0 002 to 
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0 OOG gm ) of the hydroelilorid given by the mouth every two to three 
hours will soon produce an abundant secietion. The emetic action of this 
drug is not nearly so well maiked when it is given by the mouth as when 
given hypodeiinically , on the other hand, the expectorant action is better 
developed, and hence it should be given in this way in this disease 

In seveie cases it may be advisable to use an emetic, with the double 
ob]ect of pioducing a fiee secietion tiom the bronchial mucous membrane, 
which always accompanies nausea, and also to piocure vomiting, which 
may at the same time expel the contents of the bronchi 

Ipecacuanha in 20-giain (1 3 gin ) doses will act well here, or per- 
haps, better still, a hypodeimic iii-jection of 1/15 to 1/10 grain (0 004 to 
0 006 gm ) of apomoiphiii When, however, the patient is very distressed 
and cyanosed, it becomes a nice question to judge whether one should or 
should not run the risk of heart failure fioni the use of an emetic In a 
case seen with Dr R J Dwyer the patient was so near death from 
asphyxia that we feared to put any further stiain on the heart already 
much dilated ITowever, after the patient had become almost black from 
cyanosis, pulseless, and apparently practically dead, she herself vomited and 
soon bi ought up a quantity of sputum containing an almost complete cast 
of the respiratory tract below the trachea, and then completely recovered 
In a similar attack, which occurred some months later, she died before 
skilled assistance was obtained 

The fact that the casts are soluble in lime watei led to the suggestion 
by Biermer that an inhalation of atomized lime water be used, and a case 
of its successful employment was reported by Waldenburg Ho recent 
reports of its use have been made Inhalations of creosote vapor have 
been suggested by Fowler (27) and might be tried It can be conveniently 
inhaled from a Burney Yeo zinc inhaler, and if too irritating may be 
mixed with equal parts of spirit of chloroform. 

Morphia is, of all drugs, the one most conti aindicated here and should 
never he used to relieve the distress It dues up the secretions, lessens 
the lung reflex, and tends to weaken the lespiialory ceiitei In one case 
within the writer’s knowledge it seemed on several occasions to precipitate 
an attack 
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Environment — It is most essential that the patient’s general health should be 
kept up by abundanee of pine fiesli an and lots of nouiishing food This is 
the most important part of the treatment 

^^Hot drugs, but a suitable place of abode and appropriate occupation 
are the important factors in the treatment of the disease The patient 
must above all things avoid the haunts of men , crowds are hotbeds where 
the infections most to be dreaded multiply” (Hoffmann, 35) 
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A dry, bracing climate is the best here, snch as is found in Southern 
California, on the tablelands of South Afiica, oi the high elevations on 
islands in the West Indies Egypt is a good place The praiiies of the 
ISToithwest of this continent are eminently well adapled for these cases 
The air there is diy and pure to such an extent that dead things such as 
game tend to dry up rather than decay, and the constant inhalation of 
such air may do much to lessen the putief action in the cavities It is 
impoitant to remember, when advising patients as to traveling, that, 
while the fetoi exists to any marked extent, it is difficult for them to 
tiavel with comfort on this account In choosing a climate it is most 
necessaiy to find one wheie the patient may be the greatest jiossible num- 
ber of hours in the open air and sunshine 

Chills and dampness aie to be avoided, as they tend to bionchitis, and 
this IS a bad thing in these cases in many ways Whcnevei there is any 
fever the patient is best in bed, and slight inteicuricnt fobiile attacks are 
very common. 

Warm sea water bathing, oi at least salt baths followed by a cold 
douche and a busk inbdown, aie valuable Exercises, especially those 
calling for slow and ample breathing, are serviceable in expanding the 
chest and improving the general circulation Special exercises, under- 
taken with the object of emptying the bronchicctatic cavities, are referred 
to later on 

Diet — 111 many cases there is much loss of weight, which calls for as 
liberal a diet as the patient can assimilate (v Chronic Bronchitis) 

Specific Treatment. — TTo medicine oi othei leinedy can, of couise, dr- 
ied ly lestore the caliber of the diseased bionchial tubes, but iii acute cases, 
such as occur chiefiy in children, there still remains a tendency to such 
return to the normal, which may he aided hy lemcdies which lessen the 
amount of the iiifeetioii of the sputum and lelievc the stiaiii of coughing, 
and especially hy eveiy measuie which tends to the restoration of the gen- 
eral healih Where the infection is chiefly a single one, something may be 
hoped for from vaccine theiapy 

It is most imjiortant to empty the cavity frequently, and the patient 
soon finds the posture in which this most easily occurs If he lean for- 
ward, or assume some other position, a cough comes on and he hi mgs up 
moie 01 less of the contents of the cavity, the altered position has caused 
some of the secietion to giavitate into a more noimal pait of the biouchus, 
and the reflex cough then set up does the rest A Quincke, William Ewait, 
and others have developed this idea of postiiie m gieat detail and have 
elaboiated methods for both the occasional and the continuous emptying 
of the cavities G IToppe-Seylei also lays gieat stiess upon the inipoi- 
tance of posture and piopei exercises, and uiges that in every case of 
the disease, hut moie especially iii the aged, eveiy effort should he made 
to ensure complete emptying of the cavities and air passages 
27 0 
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Benefit may fie derived from fireathing exercises supplemented fiy com- 
piession of tfie lower part of the chest duiing expiiation The patient 
may fie taught to carry out these for himself and should do so night 
and morning In sacculated bionchiectasis of the lower lofies it is dif- 
ficult to evacuate the secretion, hut this may fie aided fiy making the 
patient leeline in a slanting position with the shoulders low The Tren- 
delenburg position may fie assumed with benefit Such postures aie sui- 
prisingly effectual, and the patient may tiain himself to recline in this 
slanting position for an hour or two night and morning, changing f i om one 
side to the othei until the position is found in which the most copious 
evacuation of the contents of the cavity occurs. 

Surgical Treatment — In some eases, where tlie fironchiectatic cavity 
can fie eleaily localized and appears to fie single, surgical interference 
has proved of value and has fii ought about a cure, which could scarcely 
have been hoped for otherwise The cavity is opened and drained 
through the paiietes [One or more iifis should fie resected so that the 
walls of the cavity can collapse and finally healing take place — Editor ] 
Such treatment, however, should not be lightly undei taken In the fiist 
place, the localizing of the cavity is far fiom easy and, even when it has 
seemed to fie quite definite, the cavity has proved to fie only one of sev- 
eral, some of which could not fie i cached This is notably tlie case in 
children, as was shown some years ago fiy John Thompson, of Edinburgh 
F A IToffmann had collected, up to 1904, records of 23 cases operated 
upon, with 11 recoveries and 12 deaths Hofmoekel, in discussing the 
results in 80 cases operated upon for abscess, gangrene, and hionchieclasis, 
says that the best efieets were obtained in abscess and the woist in fiion- 
ehiectasis Roswell Park (62) reported, some years ago, 23 cases opeialed 
upon, with 9 deaths He pointed out that in the absence of pleuiitic 
adhesions the operation is difficult and dangerous, otherwise it is easy, 
especially if the cavity fie superficial 

For the present one may say that only exceptional cases should be 
operated upon. Those following definite fibrosis of the lung are more 
likely to be single than aie those complicating bronchitis, and are hence 
the ones most likely to fie benefited fiy opeiation. Samuel Robinson 
(6Ta) says heie “If the cavity is fiionehieetatic, it should almost never 
be diained. A fironchiectatic fistula and chrome sinus may persist ISTu- 
meroiis smaller cavities in the immediate ncighfioihood of the one drained 
continue to secrete profusely The disease continues its course 
The surgery of bronchiectasis consists in two possibilities immobilization 
of the lung fiy nitiogen gas injections into the pleura, or resection of 
the ribs ” Forlanmi, according to Robinson, reports two complete cures 
by the nitrogen injection treatment, and it would seem to fie an excellent 
thing to try, as it has been used so successfully in cases of pulmonary 
tuherenlosis witli cavities, and is practically free from risk 
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Symptomatic Treatment ■ — The symptoms which call for treatment ai e 
chiefly (a) emaciation, (b) cough, (c) piofuse exxiectoration, (d) fetoi 

Emaciation {vide supia) 

Couoii — The cough is a useful one and seldom needs to be directly 
treated, much less checked It will, as a rule, he a giave therapeutic error 
to administei opium or its derivatives with the oh] ect of lessening it. But 
often, in addition to the bionchieetasis, there exists a more or less gen- 
eialized eatarih of the lespiratory tract, which keeps up a frequent and 
(partly at least) useless cough, and in such cases soothing remedies (even 
containing opium in small amounts) are indicated 

Eetok — The most reliable lemedy for lessening the fetor of the 
sputum IS creosote The drug may be inhaled m various ways, or it may 
be given inteinally 

Oi eosote Bath — The creosote vapor bath, as originally suggested by 
Arnold Chaplin, is probably the most efficacious medicinal treatment of 
bronchiectasis known The details of this method, as given by G-odlee and 
Eowler (27), aie as follows 

A small room should be set apart for the puipose, and should be 
cleared of furniture, except such articles as wooden chairs and a table. 
In order to prevent the vapor of the creosote from penetrating them, the 
patient should have over his clothes a garment with sleeves shaped some- 
what like a smock frock The eyes should be protected by well-fitting 
goggles similar to those worn by Alpine climbers when on the snow, or a 
mask may be worn, made of surgical strapping, with two watch glasses 
between the adherent surfaces corresponding in position with the eyes, and 
tied with tapes at the back of the head Plugs of cotton wool should be 
inserted in the nostrils Women should cover the hair with a cap similar 
to that used when bathing Ordinary commercial creosote should he 
poured into a metal saucer on a ringed iron tripod, and the saucer heated 
by a spirit lamp placed under it If the floor is of wood, the tripod should 
be placed upon a large flat stone slab, as the creosote may run over the 
edge of the saucer As the creosote is heated dense fumes rise and fill 
the room The effect upon the patient is to produce violent cough attended 
with profuse expectoration, nearly two-thirds of the daily amount being 
often expectorated during a bath Vomiting may follow the cough The 
process is certainly not a pleasant one, but it is remarkable how quickly 
the patients become accustomed to it They usually state that the breath- 
ing IS much freer after the bath, and that they en]oy a much longer inter- 
val of almost complete freedom from cough and expectoration At first 
the bath may be given on alternate days for 15 to 20 minutes, but when 
the patient has become accustomed to the treatment the bath may be given 
daily, and the 'duration gradually increased to an hour or an hour and a 
half In severe eases it may be well to give the bath twice daily Under 
such treatment the fetor may disappear within a short time, but this 
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does not always follow In some cases the quantity of expectoration 
greatly decreases, in others it is little aftcctcd The tieatinent should he 
persisted in foi seveial months Theie is often a marked inciease in 
weight undei its use 

Short of the cieosote hath, gieat benefit may acciiie from inhalations 
of cieosote from some special inhaler, such as that lecommended hy Bur- 
ney Yeo A McPhedian (4V) speaks of a case which was successfully 
treated hy the inhalation of cieosote from a nchulizer opeiated hy com- 
piessed air The ease followed influenza 

Many othei aiomatie inhalations may he used with the same object, 
especially menthol and eucalyptus, as in the following 

Menthol 1 part 

Eucalyptol 2 “ 

Benzoinol 3 

Misce, fiat mistura. 

Sig To he inhaled f i oin a handkerchief or from an inhaler 

OxYGEj?- — H Heriingham suggests Ihc inhalation of oxygen from 
a Dr Geoige Stoker’s inhaler It should he used for six hours daily 
Great improvement may result He desciihes a ease in which this treat- 
ment was alternated with the cieosote vapor hath, and the jiatient impioved 
much mole, both as regards the fetor and the quantity of oxpectoi at ion, 
under the oxygen than under the creosote A jioint in favor of the oxygen 
is that it is much less unpleasant than is the cieosote The method cer 
tainly deserves a further trial, and should he specially useful in children 
These various inhalations should he used just after the patient has more oi 
less emptied his an passages hy coughing 

Expectoraivts — Taken internally the aromatic expectorants have 
some action in lessening the fetor and diininishing the quantity of exjiec 
toration Cieosote, terehene, and guaiacol caihonate are the ones chiefly: 
used here 

Creosote should he given in small doses, giadnally increased as the 
patient can stand it It may he given ni capsule form or in a niixtuie 
and is often well combined with cod liver oil Two drops thiice daily is 2 
sufficient initial dose 

Teiehene is well given in capsules containing 5 to 10 drops, or it ma;)- 
be administeied as the haustus of the Victoria Paik ITospital This i£ 
made up as follows 

Teieheiii 10 ram. 0 65 c e. 

Mncilagiiiis tragacanthse 
Glyceimi 
Aqna3 cinnainomi 

Misee, fiat inistma 

Sig Thiice daily alter meals 


aa 1 dr 
ad 1 oz 


4 00 
30 00 
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The guamcol carhonate bhoiild be given m 5 to 10-giain doses (0 35 to 
0 05 gm ) thiice daily, or even eveiy lorn hourb, and will soon make itself 
evident in the breath 

Vivian Pooie (C-f) suggested the use of garlic and repoited veiy favor- 
ably upon it A clove of gailic is chopped uj) and mixed with beef tea or 
given in capsules The essential oil of gmhe (oil of allyl) may be given in 
dio]! doses in capsules thiice daily instead, and soon causes the characteris- 
tic odor in the bieath Myitol has been advocated in the treatment of pu- 
tiid bronchitis and bronchiectasis It is a volatile oil obtained fiom the 
leaves of the common myitle, and when taken inteiiially is eliminated 
chiefly by the rcspiratoiy tiact, and acts as an antiseiitic and deodorant 
It may be given in capsules containing 2 minims (0 12 c c ) taken fre- 
quently If the sputum be thick and tenacious and is only bi ought up 
with difficulty, lodid of potassium is of value It should be given in 
doses of 3 to 5 giains (02 to 03 gm) thrice daily An alkaline aromatic 
di aught taken fii st thing m the morning is useful in thinning the sputum 
and thus allowing of it being got rid of more easily Such a one as that 
mentioned under Chronic Bronchitis is a good one 

Injections — Intrairach eal injections have been much employed in 
this condition They were fiist introduced by A Rosenbiiig foi tubeicii- 
losis of the lungs and larynx In 1886 Sehiwald and Reichert, by expeii- 
ments on dogs, calves, and sheep showed that fluids so injected made their 
way into the finest bionchioles Sehrwald’s conclusions were (1) that 
large quantities of fluid could he injected without discomfoit, (2) that 
the fluids not only passed into the alveoli, permeating the surioundiiig 
s tinctures, but also leachcd the peribronchial and pleuial fibious stinc- 
tures and even penetrated the caitilages, (3) that the lungs absorb more 
actively than does the digestive tract, or even the siihcutaneous tissues, the 
rapidity of absorption depending upon the extent of ahsoibing suiface — 
so much so, indeed, that the lung of a dog can absorb foui times its own 
weight in less than five days , (4) that medicines thus introduced act in 
smaller doses and more rapidly than when introduced in any other way 
A formula frequently used for injection is the following: 

Menthol 10 parts 

Guaiacol 2 “ 

Olive oil 88 “ 

A diachm to he injected 

Colin Campbell ('T) improved the metliod by employing Price’s dis- 
tilled glycerin instead of olive oil Other glyceims aie too iiritatmg for 
use Menthol and guaiacol have been most used in this way, hut inoie re- 
cently Gamphell has substituted izal He geneially empties a syringe 
holding 100 minims (6 5 c c ) at one squiit and repeats this two or 
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three times at each sitting As much as three ounces (100 c c ) may he 
given m a day. Colin Campbell’s method, as quoted by Wm Ewait (21), 
IS as follows* 

“The tnbe should be passed rapidly into the larynx, and should fit the 
curve at the base of the tongue and lie lightly against it, thus fixing the 
epiglottis and pi eventing spasm The squirt should be deliveied like 
lightning — eithei with inspiiation, or dining a slightly prolonged interval 
following expiration If the operation be properly perfoimed, the taste 
of the fluid injected should not be perceived by the patient,” neither is 
theie cough, pain, oi asphyxia The daily use of such injections may 
produce a gieat improvement in the degree of fetor and the quantity of 
expectoration 


BRONOHO-ADENITIS 

Inflammation of the bronchial glands, as a sequel io acute infections of 
the lungs and bronchi, is veiy common It is specially apt to occur in 
children as a complication of bionchopneiimonia and bionchitis It is 
also an almost constant accompaniment of whooping-cough, in fact, the 
spasms in this disease have been attribnted to the enlai gemcnt of the 
glands, although with little evidence In measles and influenza the con- 
dition IS common The adenitis complicating these acute infections as a 
rule clears up completely in time and does not call for any special tieat- 
meiit But in the tuberculosis of children involvement of the bionchial 
glands is extremely common and may he of serious and even fatal im- 
port. 

Therapy.— The treatment of the latter is largely that of tuberculosis 
in general, and may he summed up as the placing of the patient m the 
best possible enviionment foi the raising of his general health and conse- 
quent lesisting power Fresh air and abundance of good and noiiiisbiiig 
food aie essential Residence at the seaside is of the gveatest ami almost spe- 
cific value in this condition of tnhercnlons adenitis and should be insisted 
on wherevei j)os&ible The sea air, in some not clearly nndei stood way, 
helps tlicso patients to a very marked degree Adolphe d’Espine, of Gen- 
eva, published several veais ago a list of 119 cases of lecognizahle en- 
largement of the bionchial glands, all tieated with eight months’ residence 
at the seaside, with a cure both local and general in 55 cases, i e , 46 pei 
cent In 54 childien the physical signs o± enlargement remained, hut the 
general health, often seiiously impaired, had been leestabhslied The 
value of sea air has also recently been emphasized by L W Ely (19), 
the beading of his article itself being suggestive, viz , “Treatment of 
Cervical Tubeiculons Adenitis at Sea Breeze Hospital (The italics 
are ours ) 

Iron, especially in the foim of the syrup of the lodid, is generally use- 
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fill, and cod livei oil is always indicated during tlic cold ninntlis, when it 
can be taken It will frequently be found that wlieie a child cannot take 
any ot the emulsions on the maiket he will take the puie oil quite well 
There often seems to be a craving in these tuberculous childien for fat, 
which the oil appears to meet 

Tubeieiilin finds a very hopeful field m these cases of adenitis, and a course 
of it lb the best thing possible in the way of active interference 

Commencing with a very small dose of the old tuheicnlin, say 
1/20, 000th of a milligiam, it should be administered once a week, and as 
a rule the dose should he doubled each time If there he any local or 
general reaction, then the dose is probably too large, although it should 
be said here that recently some anthorities are advocating these larger 
doses The course of treatment should last for several months Carmalt 
Tones (40) recently gives the results of this tieatment, in tubeiculous 
glands generally, as carried ont at the Westminster Hospital, London 
There were 79 cases tieated, and of these 27 were euied, 22 much im- 
proved, 18 better, 8 unchanged, and 4 woise He says that “in any aver- 
age eight cases, in which inoculation is adopted (with correct dosage), 
five will probably show maiked improvement, of whom two or three will 
be cuied, two will piobably impiove slightly, and one oi two will fail 
The best results are to be anticipated in young children and again in 
young adults between 15 and 25 The worst results come between 10 
and 15 yeais ’’ 

As a rule, the tuberculin should be given hypodeimically, although 
some workers, e g, A 0 Latham (43), think that it acts as well when 
given by the mouth 

The bovine type of the disease, to which class these cases mostly belong, 
seems specially amenable to the human type of tuberculin This point is 
brought out by Nathan Haw He commences with 1/10,000 of a milli- 
giam of Koch’s old tubeiculin and doubles the dose each week until 
1/10 mg is reached, beyond winch he never goes If the case requires 
it, he begins a second couise, after a short interval, this time commenc- 
ing with a larger close and therefore more quickly reaching the maximum 
Under the tuberculin treatment, which, of course, should only accompany 
all other necessary therapy, cervical glands may he seen to improve very 
rapidly and the less easily observed bronchial ones may be presumed to 
follow the same course 
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CHAPTER lY 
DISEASES OP THE LUNGS 
Albion Walter Hewlett 

CIRCULATORY DISTURBANCES 

General Considerations Physiologic and Pharmacologic 

The piilmonaiy vessels offer but little resistance to the ffow of blood 
through the lungs because of their short length and the large area of their 
combined cross section Indeed, the circulation m from one-half to three- 
fourths of the lungs may be stopped by ligature without materially rais- 
ing the pressure in the remaining open arteries, or affecting the systemic 
blood piessure It would appear, therefore, that these vessels dilate with 
unusual ease when it is necessary for an additional quantity of blood to 
pass through them Owing to the low resistance in the pulmonary system, 
the pressure in the pulmonary artery is only about one-third of that 
maintained in the aoita The pulmonary vessels are probably supplied 
with vasomotor nerves, but these have little influence upon the pulmonary 
circulation, for their action is overshadowed by changes in the amount of 
blood delivered to the lungs by the right ventricle or taken out by the 
left Drugs also seem to exert more influence upon the pulmonary cir- 
culation through their cardiac action than through their direct action 
upon the pulmonary vessels An increased amount of blood in the lungs 
occurs in pulmonary congestion and in certain forms of cardiac asthma 
and pulmonary edema A reduction of pulmonary pressure in these 
conditions, as well as in hemoptysis, is an important therapeutic indica- 
tion, and we shall, therefore, discuss briefly the factors which may raise 
the pulmonary pressure and the principles involved in attempting to 
reduce it 

In the first place, increased pulmonary pressure may be due to an 
increased expulsion of blood from the right ventricle, owing either to a 
primary increase in the action of this ventricle or to an increased inflow 
of blood from the great veins of the body In order to reduce this in- 
flow, we may bleed from the superficial veins or constrict the extremities 
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in sncli a way as to inteifoie with the venous letiirn flow Expeiiinental 
studies indicate that hemoiiliage siifficient to cause a definite and X)erma- 
nent loweiing of the piilmonaiy pressure reduces the pressure in the sys- 
temic eii dilation also (Millei and Matthews, 8), which effect limits the 
usefulness of hleedmg Experimental data concerning the efiect which 
constriction of the extremities produces upon the pulmonary circulation 
do not seem to he available Such constiiction will, however, reduce an 
abnormally high pressure in the systemic veins of man (v Tahora, 16), 
and it will probably, theiefore, i educe the amount of blood flowing into 
the lungs Dyspnea tends to raise pulmonary jiressure because the in- 
creased respiratoiy movements serve to pump blood from the laige abdom- 
inal veins into the light heart They, also, assist the blood flow through 
the tlim-walled right ventricle to a greater extent than thiough the thick- 
walled left ventiielo (Eubow, 14) Any chug which tends to depress the 
excessive lesjnratory movements of dyspnea, such as moiphin, will tend 
to reduce an associated pulmonary congestion Einally the pulmonary 
pressure will be reduced by drugs which depress the right ventricle This 
explains the fall of pressure which has been produced experimentally by 
cardiac dejiressanls, such as chloroform, aconite, and pituitary substance 
(Wiggeis, 19) 

In the second place, the pressure within the pulmonary ciicuit may 
be raised by the damming back of the blood into the pulmonaiy ciicuit, 
as in mitial stenosis, initial insufficiency, and lelative weakness of the 
left ventricle In such cases, in addition to attemjiting to reduce the 
amount of blood sent into the lungs by the right ventricle, we may try 
to increase the amount expelled by the left When the systemic pressure 
is high, vasodilator drugs are indicated, while a primary weakness of 
the left ventricle demands caidiac stimulants, such as digitalis and caf- 
fein When the general arterial pressure is high, bleeding wull tend not 
only to reduce this, but will lessen the amount of blood flowing to the 
lungs 

Einally, changes of pressure within the pulmonary circuit may he 
due to changes in the caliber of the pulmonary vessels As has been 
said, however, such changes, whether due to nervous influences or to 
dings, are usually ovei shadowed by changes in the rate or strength of 
the cardiac contractions, and practically they need not ho taken into ac- 
count. 

Hnmeious experimental studies have been made concerning the effect 
of various drugs upon the pulmonaiy circulation The variable results 
and still more variable interpretations by different observers indicate the 
complexity of this pioblem Eiirthermore, as those various results have 
usually been obtained on normal animals with relatively large doses of 
the drugs, they cannot be diiectly transferred to the therapeutic doses 
used in the treatment of pathological conditions of man. Nevertheless, 
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it seems advisable to summarize some o£ the results obtained by expeii- 
mental methods Those desiring moie complete data should refer to the 
papers of Biadlord and Dean, Wood, Plnmiei, Pie and Petitjean, Wig- 
gers, E Frey, etc The following summary is based largely upon Wig- 
gers’ (18, 19) and Frey’s (6) papers 

Epmephrin, when producing definite effects upon the pulmonary pres- 
sure, has raised both the arteiial and venous pressure, and has increased 
hemorrhages from the aiteries, veins, and capillaiies A fall of piessiire 
in the left auricle is attributed by Wiggers to the increased activity of 
the left heart According to most observers, digitalis and related drugs 
produce similar, though less marked, effects Ergot preparations have 
yielded variable results in the hands of different observers Wiggers, who 
worked with ergotoxin, found that the pulmonary arterial pressure was 
first reduced and then raised, while the pressure in and the hemorrhage 
from the veins was diminished, owing to a constiietion of the smaller 
pulmonary vessels After severe hemorrhage both these effects passed 
off The nitrites and nitroglycerin have usually caused a rise of pul- 
monary pressuie in normal animals, with increased hemorrhages from the 
arteries, veins, and capillaries After considerable hemorrhages, however, 
they may produce a fall in the pulmonary as well as in the general ar- 
terial pressure 

A fall of pulmonary pressure may be produced by large doses of 
chloroform, owing partly to its depressant action on the heart and partly 
to a depression of respiration Aconite is also said to cause a fall of 
pulmonary pressure Pituitary substance, according to Wiggers, causes 
a fall of pressure in both the pulmonary aiteries and veins, owing to a 
depression of the right ventricle. This occurs even after hemorrhage 
As this fall of pulmonary pressuie is associated with a rise in the gen- 
eral arterial pressure, pituitary extract would seem to be indicated theo- 
retically in pulmonary hemorrhage 

1 Active CoisraESTiON 

Active congestion of the lungs in the clinical sense is nearly always 
associated with local infection, and in the majority of cases with a mild 
or beginning pneumonia Its treatment is that of the earlier stages of 
pneumonia The patient should be kept in bed The room should be 
well ventilated. The diet should be light, and if there be much fever it 
should be restricted to liquids A cathartic, such as calomel, at night, fol- 
lowed by salts in the morning, should be given Yarions forms of coun- 
terirritation over the chest have been advocated for the purpose of divert- 
ing blood from the lungs Although this action is questionable, neverthe- 
less, such local counterirritants frequently afford distinct lelief from pain 
and the sense of thoracic constriction The use of dry cups to the front 
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and "back of the chest is a favorite method of applying connterirritation 
Waini mnstaid poultices are also inncli used These are made hy adding 
one part of powdered mustard to fiom four to six parts of flour, and mix- 
ing in enough warm water to make a thick paste This paste is spread 
rather thickly between two layers of cheese cloth and applied over the 
affected aiea Plot water (over 140° E ) should not be used, as this de- 
stroys the ferment in the mnstard- The poultice should be left on from 
five to thiity minutes, oi until the skin has become red If it is desired 
to use the poultice for a longer time, less mnstard may be used in making 
the mixture (1 to 10) Blistering either with mnstard or cantharides 
should be avoided, for the reason that, if the patient develops pneumonia, 
the blisters cause seiious discomfoit and interfere with other local ap- 
plications 

Bleeding may be resorted to in a plethoiic individual with a large 
full pulse and distended veins As a rule, from 1wo hundred to five 
hundred c e of blood are removed from a supeificial vein of the arm 
Good results have repeatedly followed bleeding in suitable cases, and the 
lemoval of three hundred to five hundred c c of blood has been shown 
to reduce an abnormally high venous piessuie in man (v Tabora^ 16) 
More than one bleeding at the onset of a seiious illness, or bleeding in 
those who are not robust, is of doubtful value Constriction of the ex- 
tremities may ward off a threatening edema during the course of a pneu- 
monia (v. Tabora, 16) Aconite has en-joyed a considerable reputation 
in the treatment of the acute congestion of beginning pneumonia It 
depresses the heart and reduces pulmonaiy blood piessiire (Wiggers, 
19) To robust individuals it may be given in doses of three drops of 
the tincture every fifteen minutes for several hours, or until Ihe heart is 
slowed In wet cups we have a combination of eounteririilation and 
bleeding, though it seems better to meet these indications sepaiately 
Morpliin is often useful to relieve pain and dyspnea Emetics, especially 
tartai emetic, have been used occasionally for the purpose of combating 
an inflammatory edema, and with good results, hut their depressing ac- 
tion should be borne in mind They are contraindicated in those with 
feeble heart action or with arteriosclerosis 

3 Passive Congestion- 

Passive congestion of the lungs is due to a damming back of the blood 
from the left heart while the right is still sufficiently active to distend 
the pulmonary blood vessels Passive congestion of a greater or less de- 
gree always accompanies stenosis or regurgitation at the mitral orifice 
It also occnis when the left vcntiiele is unable to expel sufficiently well 
the blood coming to it from the lungs, either on account of a primary 
myocardial disease or a high syslenuc blood j)ressure Under these cir- 
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cumstances tlie pulmonary vessels are distended, and the pressure in the 
pulmonary circuit is inci eased The tieatment of chronic passive conges- 
tion IS identical with the treatment of the underlying heait condition, 
digitalis or its allies being the drugs of prefeience These act especially 
well in mitial disease and in auricular fibrillation 

The paroxysmal dyspnea of heart disease, cardiac asthma (Rubow, 
14), is caused in part by an acute passive congestion of the lungs, in part 
often by an accompanying mild edema The treatment of acute attacks 
of passive congestion, therefore, will be discussed under pulmonaiy edema 

3 Hypostatic Congestion 

Hypostatic congestion tends to develop in dependent and motionless 
portions of the lungs in old and in asthenic individuals It shades im- 
perceptibly into the hypostatic form of pneumonia Prophylaxis is im- 
portant During long and protracted fevers, such as typhoid, whenever 
a patient is comatose from any cause, and after operations or fractures, 
especially in the old or weak, changes in posture are veiy important The 
patient should be turned regularly, so that he lies at least half the time 
on one side or the other Such patients should sit up as soon as possible 
after operations and fractures, foi the sitting posture increases the ex- 
cursions of the lower chest and aids expectoration Where the circulation 
seems poor, strychnin and digitalis may be given, the former for its gen- 
eral stimulating effect, especially upon respiration 

When hypostasis or a hypostatic pneumonia has developed, then, in 
addition to the care about changing position and the free use of heart 
stimulants, expectorants of a stimulating type should be used, 

4 PuLMONAEY EdEMA 

Etiology. — Pulmonary edema may be due to a number of causes, and 
it seems certain that not all pulmonary edemas are of the same nature 
In one group the edema occurs secondary to infections of the lungs, such 
as pneumonia or tuberculosis, and in some cases the acute active conges- 
tion of an infection may produce an acute edema without signs of consoli- 
dation This infectious form of edema, the importance of which has been 
insisted upon especially by Sahli, doubtless occurs as a secondary or as a 
terminal event in many chronic diseases The serous expectoration which 
occasionally follows paracentesis of the chest is probably due to a pulmo- 
nary edema occasioned by the sudden expansion of the compressed lung 
(Riesman, 13) Edema of the lungs sometimes follows anesthesia, and 
Pedersen (10) has collected and analyzed 16 such cases, including his own 
Various other causes have been described Most frequently, however, 
edema of the lungs occurs in connection with renal, cnrdinc, or vascular 
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disease, and especially m patients showing high Mood pressnic or disease 
ol the fiist poitioii oi the aoita oi coionaiies In such cases the edema 
may be a terminal event oi it may occur as a lecnirent oi paioxysinal 
form, to which especial attention has recently been diiected in this coim- 
tiy by Eiesman (13) and by Stengel (15) Pilocaipin injections, as some- 
times used in nephritis, predispose to oi may precipitate attacks of pul- 
monary edema, and these eases deseive sepaiate coiisi delation tor the 
reason that in them atroinn, a iihysiologieal antidote of j^ilocaipin, may 
be particularly efficacious 

The exact nature of the pulmonary edema which occurs in connection 
with cardiac, renal, or vascular disease has been much debated Changes 
in the quality of the Mood, damage to the vessel walls, and infection have 
all been held responsible for its occuirence, and, while these are of un- 
questioned importance in ceitam cases, attention has been centered rather 
on the mechanical factors involved, for these would seem to give more 
definite indications as to the cardiovascular leinedies to be employed 
Accoiding to the theory of Welch and Cohnheim, pulmonary edema re- 
sults from a disproportion between the working power of ihe left ven- 
tricle and the right ventricle of such a chaiacter that, the resistance re- 
maining the same, the left heart is unaMe to exjiel in a unit of time the 
same quantity of Mood as does the right heart Owing to this dispropor- 
tion, there is a collection of Mood m the lungs with a rise of prossuie in 
the pulmonary vessels This favors oi may directly cause the edema 
TVEechanical edemas of this typo have been pioduced expeiimenially by 
ligation of tlie upper tlioracic aoita of rabbits, by obstructing the left 
coronary artery so as to damage the left ventricle, and by acute obstruc- 
tions at the mitral orifice In the edemas produced experimentally by 
chemical agents a rise of pulmonary pressuie frequently occurs, although 
it is not essential to the pioduetion of the edema (Miller and Matthews, 
8) It IS interesting that the conditions in which pulmonary edema has 
been most fiequently obseived clinically, viz , aortic insufficiency, coro- 
nary sclerosis, nephritis, and arleiioscleiosis, are apt to he associated with 
strain or weakness of the left ventricle, and that many patients show high 
blood pressure either continuously oi during the attacks , both of which 
facts can easily be brought into accord with the mechanical theory of pul- 
monary edema 

Treatment. — Kaiely is the physician confronted with a more alarming 
group of symptoms than in pulmonary edema ‘^^The patient suddenly 
glows deathly pale and wears the anxious expression of terror of one who 
fears instant death The hands, feet, and whole body grow cold and be- 
come bathed in a dripping sweat Latei, as the respirations grow more 
and more difficult, cyanosis becomes associated with the pallor 
He struggles for breath and soon heeomes additionally oppressed by 
paroxysms of suppressed cough, m which a little frothy and often Mood- 
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tinged serous fluid is bi ought up Later laigei quantities of the same sort 
of frothy seium may be expectorated or may literally ■well up fiom the 
lungs” (Stengel) Death usually seems imminent and indeed frequently 
occuis, yet, if W'^e may judge by the vaiiety ol drugs recommended as 
useful in combating the attacks, as well as by the occasional lecoveries 
without treatment (Riesman, 13), we should admit a decided tendency 
toward recovery, at least in the recuiient form of edema 

The use of moiphin dining the seizures has been objected to on the giound 
that the patient is apt to be suffocated by the fluid in his lungs, and this objec- 
tion may, indeed, hold good to laige doses of the diug Practically, howevei, its 
use has pioved invaluable in the hands of many clinicians (Riesman, 13) , and 
Stengel (15) and Hewlett (7), who have had numerous opportunities to test its 
efficacy m the lecuiient form of edema, especially recommend its use Stengel 
advises the hypodermic administration of gi repeating in fifteen minutes, if 
neeessaiy He eonsideis that the moiphm acts not only by allaying the shock 
and mental disturbances associated with the paroxysm, but also, peihaps, by le- 
lieving an associated bronchial spasm, or by quieting and steadying the lieait 
The 1 eduction of the sense of suffocation also allows the patient to breathe nioie 
easily, thus lessening the consumption of oxygen by the lespnatory muscles and 
dimmishnig the amount of blood pumped into the lungs by the excessive din- 
phiagmatic movements duimg dyspnea (Ruhow, 14) Chlorofoim, which was 
recommended by Lissaman, probably acts in a similar mannei to moiphin, but it 
possesses obvious disadvantages as eompaied with the lattei Atropin (Davis, 4, 
Riesman, 13) has been repeatedly recommended in the tieatment of pulmonaiy 
edema, often on the assumption that it dues up the excessive “secretion ” Quite 
apart from the aigument that the fluid in pulmonary edema is not a true secre- 
tion, its piaetieal value has been repeatedly questioned, and Stengel, foi example, 
who compared its action with morphin, found it decidedly infeiior Neveitheless, 
he believes that the addition of gr 1/250 of atropin sulphate to each dose of 
moiphin is advisable In one form of pulmonary edema, that due to poisoning by 
piloeaipin or musearin (toadstools), atropin acts as a physiological antidote, and 
it seems possible that some of the good results attributed to atropin weie obtained 
in this class of edemas (Miller and Matthews, 8) 

Oxygen inhalations are indicated when the patient becomes cyanosed 
These may raise the partial pressure of the gas within the alveoli suffi- 
ciently to tide the patient over a dangerous crisis Lowering the head 
so as to facilitate the removal of the fluid from the lungs has been prac- 
ticed with benefit in cases of edema due to pilocarpm and following 
anesthesia (Pecleisen, 10) It is donhtfiil, however, if a patient with 
serious heart disease would allow himself to be brought into tins position 
Artificial respiration has been found useful on animals (Emerson, 5), 
and at least one report of its use on man is on leeoid (Barringer, 2) 

We have already said that edema of the lungs in many cases seems 
to depend upon a mechanical overfilling of the pulmonary vessels due to 
a relative weakness of the left ventricle This seems to he paiticularly 
true of the paroxysmal and recurrent form. Our therapeutic eflorts, so 
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far as the circnlatioii is concerned, may he diiected either toward attempt- 
ing to increase the activity of the left ventricle, oi toward i educing the 
amount of blood expelled from the light ventiicle into the overloaded 
lungs Various procedures have been advocated for accomplishing these 
purposes, the most common being the administration of nitrogl;^ cerm and 
bleeding High blood iiressure is extremely common among patients who 
suffer from edema of the lungs, occurring, for example, in five of Sten- 
gel’s SIX patients, and in all of Hewlett’s eases The pressure during 
the attack of edema itself has been determined occasionally, and in some 
cases at least it has been found to be increased (Petren, 11) In such 
cases, where the left ventiicle is sub3ected to this additional strain, the 
use of the nitrites would seem to be most rational One drop of the 
spiiitus glycerylis nitratis diopped on the tongue begins to produce ef- 
fects in from two to thiee minutes, and this lasts half an hour or more 
This dose may be lepeated every ten minutes, under control of blood 
pressuie determinations and the general condition of the patient In 
this manner the systemic arterial piessure of those suifering from hyper- 
tension may he reduced fiom twenty to fifty mm 

Bleeding from the snpeificial veins is regarded as one of the most 
effective measures for combating pulmonary edema^ It is esiiecially 
indicated when distention of the peripheral veins indicates high venous 
pressure From 200 to 500 c c of blood should he removed Bleeding 
IS said to he particularly effective in the inflammatory edema which de- 
velops at the onset or duiiiig the course of lobar pneumonia It would 
also seem to be indicated in xmlmonary edema when associated with high 
arterial pressuie, for by this means both the high arterial pressure and 
the amount of blood flowing to the right heart are reduced 

When the systemic arterial pressuie is already low, vasodilator drugs 
should not be used In such cases caidiac stimulants are preferable, and 
subcutaneous in]ections of caffein sodiosalieylate or of camphor, or the in- 
travenous injection of stioplianthin (gr 1/120 to 1/60 — 0005-001 gm ) 
may he resorted to Adieiialiii is said to he effective in some cases, pos- 
sibly because it relieves bronchial spasm, but it should he remembered 
that pulmonary edema may he produced in animals by intravenous in- 
jections of this drug When the blood pressure is low or the patient is 
anemic, ligation of the extremities is preferable to bleeding Wide rub- 
ber hands are placed about the extremities near the trunk with sufficient 
force to obstruct the venous outflow without at the same time obliterating 
the arterial pulse Tahora has shown that this will reduce an abnormally 
high venous pressure, and that it may abort an attack of pulmonary edema 
during pneumonia (16) The bandages should he removed very cautious- 
ly in order to avoid a sudden liberating of the blood imprisoned in the 
extremities 

After-treatment. — The after-treatment of cases in which one or more 
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attacks of pulmonary edema have occiiired should be diiected especially 
against the undeilying conditions, such as a nephiitis, a myocardial in- 
sufficiency, or a high blood piessure The lodids aie said to be contra- 
indicated immediately following an attack, and pilocarpin should always 
be avoided The avoidance of fatigue, excitement, exertion, overloading 
of the stomach, and flatulence will tend to protect the patient against 
further seizures The chlorids in the diet should be reduced to a minimum. 

5 PuLMOlTAEY TliEOMBOSIS AND EmBOLISM 

Thrombosis of the larger branches of the pulmonary artery is a rare 
event, and is usually associated with advanced heart disease No definite 
rules can be given for its prevention Its treatment is the same as that 
of embolism 

Large pulmonary emboli usually arise from the dislodgment of throm- 
bi which have developed in the right side of the heart or in the peripheral 
veins, and have become fiee m the cii dilation Thionibosed veins of 
the legs fioin any cause oi of the pelvic veins following puerperal sepsis 
or gynecologic infection are the most common peripbeial sources of pul- 
monary emboli Where such venous thrombosis exists care should be 
taken to avoid the dislodgment of thrombi Massage of such a swollen 
leg is strictly contraindicated until complete organization has taken place, 
which may take weeks to be accomplished Venous thrombosis from any 
cause demands a prolonged rest in bed 

Extensive pulmonaiy embolism may cause death so rapidly that no 
time IS given for tiealment, or, on the other hand, small bland emboli 
may lodge in the lungs without serious symptoms Between these two 
exti ernes we have the cases in which definite symptoms demand the em- 
ployment of therapeutic measures Eor the lelief of the severe dyspnea 
and the symptoms of collapse which occui m such cases moiphin is in- 
dicated This should be given in doses of gr % (0 016 gm ), repeated in 
fifteen to thirty minutes Its action here is probably similar to its ac- 
tion in pulmonary edema, and is there discussed (q. v ) Neither cyano- 
sis nor a small pulse need restrain us in the administration of this drug 
under these cii cumstances. Morphin is also frequently indispensable in 
the tieatment of the pain associated with the subsequent infarct, though 
here local measures, especially the mustard poultice, dry or wet cups, 
compresses, etc , should first be given a trial 

The embarrassment of the right heait and the venous stasis with cyanosis may 
be relieved by bleeding, and the author has seen marked improvement follow this 
procedure in a ease of embolism associated with heart disease 

Hypodermic injections of camphor and ether, followed later hy strych- 
nin and cafiein, have been recommended to support the heart Rest 
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should he absolute, and even examinations of the thorax should be as 
limited as possible. The hemoptysis following a pulmonary infarct is 
rarely of sufficient severity or duration to require other treatment than 
the rest and quiet demanded m the treatment of the infarct itself Should 
a pleural effusion follow the infarct, this should be treated as conseiva- 
tively as possible Tapping is required only if the effusion be very large, 
or if it persist for a long time without resorption. In such cases only a 
moderate amount of hind should be drawn off so as not to bring too 
much early strain on the infarcted lung 


BRONCHOPNEUMONIA 

Peouhyuaxis 

Bronchopneumonia occurs most frequently at the extremes of life, 
among the very young and the veiy old, and, in these, as in others, it 
occuis especially when theie is a lessened general resistance Foi exam- 
ple, Holt (14) states that, of 246 children and infants who developed 
primary pneumonia, ovei half — 126 — had been previously delicate, rachi- 
tic, or syphilitic All measures which have for their object an improve- 
ment in the geneial health of infants tend, also, to dimmish the inci- 
dence of bronchopneumonia at this age Bronchopneumonia often com- 
plicates othei acute diseases, especially measles and pertussis in child- 
hood, and the prolonged fevers, such as typhoid, in adult life A care- 
ful treatment of these diseases with a recognition of this special danger 
tends to lower the incidence of bronchopneumonia In infants, and to a 
lesser extent m older children, every attack of bronchitis should he re- 
garded as a possible precursor of bronchopneumonia Such patients 
should be kept within doors and protected from sudden changes of tem- 
perature until the fever and more acute symptoms have passed. When- 
ever a temperature of 100° E or over persists for more than three days, 
some condition other than a simple bronchitis should he suspected. Such 
patients may already be suffering from a slight bioncliopneumonia [See 
my article on the treatment of measles, Vol II, Section I, Chapter VII 
— Editor ] Among elderly persons bronchopneumonia frequently com- 
plicates long-continued and wasting diseases, such as nephritis, heart 
disease, cancer, and anemia In elderly persons also there is a special 
tendency to the development of hypostatic congestion with pneumonia 
when the patient is bedridden 

The class of patients, therefore, in whom hronchopneumonia is most 
prone to develop includes marasmic infants, infants snhering from the 
acute diseases of childhood, adults with wasting or exhausting diseases, 
and elderly persons in general. Such patients should be protected from 
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broncliopneumonia; so far as possible, by attention to personal hygiene 
and by protection from contagion Eresh air is always important, and 
overeiowding in close, unhygienic quarters maikedly predisposes sus- 
ceptible individuals to the development of bronchopneumonia During 
cold or changeable weather hannel should be worn next the skin The 
geneial iiutiition should be maintained at as high a level as possible 
The lesistance to sudden changes in temperature may be laised by the 
milder hydiotherapeutic procedures, such as, for example, a daily cool 
sponge in a warm room Mouth cleanliness is impoitant During in- 
fections diseases the mouth should be cleaned after each feeding, either 
by iinsing or by having the nurse swab out the mouth with a piece of 
gauze spiead over an applicator According to Wadsworth (20), alcohol 
(30 per cent) is our most elective oral antiseptic against the pneumo- 
cocci, while a little salt, alkali, and glycerin added to the solution accele- 
rate diffusion Tie has lecommended the following as an excellent wash 
combining these elements* 


Sodn chloridi 


2 

Sod 11 bicarbonatis 

gr X 

0.7 
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Sn 

62 

Glycerines 
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31 
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. 3iss 

6 

Tincture rhatanise 

... . 3ss 

2 

Sig — ^Dilute with 1 

equal parts of water and use as 

a mouth 


wash. 


Emally, it is important to avoid hypostatic congestion of the lungs, 
as this may be followed by a hypostatic pneumonia During protracted 
diseases patients should not be permitted to lie continuously in the dorsal 
position, but should be regularly turned in bed, and, following operation 
or fiactuies, older persons should be allowed to sit up as early as possible 
In addition to these measures, which aim to increase the patient’s re- 
sistance to bi onchopneumoma, piecautions should be taken to avoid direct 
infection by contact with patients already having severe respiratory in- 
fections The conditions most favorable for contagion are found in hos- 
pitals where numbers of patients peculiarly susceptible to bronchopneu- 
monia are intimately associated with those already having respiratory in- 
fections. Edsall (4, 5) has emphasized the contagiousness of lobar pneu- 
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monia in hospital wards, especially among typhoid fever patients Holt 
(14) states that he has seen two institutional epidemics of measles in 
which nearly every case of the disease was complicated by bronchopneu- 
monia, and he has had a somewhat similar experience during a diphtheria 
epidemic 

Cases of pneumonia m an institution should, theiefoie, be isolated, so far as 
IS practical, fiom othei patients, and this is especially impeiative when the other 
patients belong’ to a class peeuliaily susceptible to the disease If possible, the 
pneumonia jiatients should be kept m sepaiate lOoms oi waids, and should be at- 
tended by separate nuises Paitieulai eaie should be taken in the disposal of the 
sputum and in the avoidance of direct tiansfeience of contagion from mouth to 
mouth by means of swabs, tongue depressors, etc 

When repeated respiratory infections occur in a child, the naso- 
pharynx should he carefully examined and any possible primary site 
of infection treated tonsils, adenoids, etc Such a child should he kept 
out of doors as much as possible, if necessary going to the country or 
to a warmer climate Mild hydrotheiapeutic procedures should be used 
to harden it against sudden changes of temperature Finally, in obsti- 
nate or protracted cases, an effort should be made to prepare autogenous 
vaccines fiom the bionchial secietions, and these may be iniected accord- 
ing to the general methods of vaccine therapy Failing to get an au- 
togenous vaccine, mixed stock vaccines may be used. 

Teeatment 

While in general the treatment of bronchopneumonia resembles that 
of lobar pneumonia, a number of important differences should be borne 
in mind In the first place, bronchopneumonia usually occurs in de- 
bilitated individuals, is apt to run an asthenic course, and often continues 
for a long and indefinite time For these reasons depressants should be 
avoided and especial attention should be given to the maintenance of the 
general nutrition Furthermore, especially in infants, the obstruction of 
the smaller bronchi may play a very important part in the course of 
bronchopneumonia, and the absence of proper aeration of the blood may 
demand special therapeutic measures 

The methods of treatment of hronehopneumonia may be divided into 
(1) those aiming to exert a specific effect upon the microorganisms or 
the toxemia to which they give rise, (2) the hygienic and dietetic man- 
agement of the patient, and (3) the treatment of individual symptoms 
and complications 

Specific Treatment.^ — The problem of a specific antibacterial remedy 
for bronchopneumonia is much the same as the problem of a specific anti- 
bacterial remedy for lobar pneumonia (q v ) In the case of broncho- 
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pneumonia, however, the problem is lendeiecl more complicated by the 
fact that m this disease organisms othei than the pneumococcns are very 
common Eoi example, in Holt’s (15) senes of ciiltnies from the bron- 
chial secretions of 124 infants suffering fiom pneumonia (mostly piimary 
bionchopnenmonia), the following organisms weic obtained influenza 
bacillus in 47 patients, pneumococcus in 94 patients, streptococcus in 63 
patients, and staphylococcus m 116 patients Pure cultures were rare, 
although quite frequently one organism piedommated in the secretions 
In the acute stages of bronchopneumonia the use of vaccines or of anti- 
bacteiial sera has not yielded veiy promising results, and the prevailing 
theoretical views hardly encourage their use When, however, a broncho- 
pneumonia runs a prolonged course, or when repeated attacks occur, the 
use of vaccines made from the prevailing organism would seem to be 
rational as a curative or prophylactic measure, and Holt (15) records 
an apparent cure following the use of a staphylococcus vaccine in a 
prolonged ease of bronchopneumonia complicated by boils 

Hiss has suggested the use of leukocytic extract in the treatment of 
acute infections tie conceives that the leukocytes contain substances 
which tend to neutralize the endotoxins of infecting oiganisms, and that 
these leukocytic substances may be depressed in the early stages of an 
infection By injecting a leukocytic extract obtained fiom rabbits, pa- 
tients may be supplied with more of these “antiendotoxins ” The clin- 
ical use of leukocytic extract, though somewhat promising (Floyd and 
Lucas, 8), has not passed the experimental stage, and its value is not de- 
termined 

Various drugs have been recommended for the treatment of pneu- 
monia on the assumption that they produce a specific effect upon the 
disease Among these may be mentioned quimn and creosote prepara- 
tions Massive doses of the former have been recently lecommended by 
Galbraith (10) and by S S Cohen (3) Foi example, Cohen recom- 
mends subcutaneous injections of the soluble hydrochlorid of quinin and 
urea in doses of fifteen to twenty-five grains two to four times daily for 
the first two or three days after the patient comes under treatment, and 
he believes that the treatment improves the general condition of the pa- 
tient and that it probably reduces the mortality from both lobar and lobu- 
lar pneumonia Others have recommended the use of cieosote carbonate 
or related drugs (Ferrata and Golmelli, 6) in massive doses (Fletcher, 
7 , Wilcox, 21) The general attitude toward these specific remedies for 
pneumonia has been one of skepticism, an attitude which is likely to pre- 
vail until evidence of their value is supported by more extensive statistics. 

[Heither of these methods should be applied to children Quimn is a 
most valuable drug, especially m influenza pneumonia In adults the dose 
need not be so large as is recommended by S S Cohen, 0 30-0 60 gm. 
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(gr v-x) of muriate of quinin, three or four times daily, being sufficient, 
and in children the normal dose for the age of eiiqnmm Gieosote is 
valuable symptomatically, I have never observed any specific efiecth fiom 
its administiation It should be given in the stage of resolution in doses 
not to exceed 0 30 c c ( nt v) thiee or lour tunes daily, citliei as such 
or in the form of one ol its various combinations, of which benzosol is 
my favorite When the moist stage of resolution lasts too long, this drug 
is invaluable This is the case notably in such subjects as have either 
latent or active tuberculosis — ^Editor ] 

Hygiene. — In the absence of effective specific therapy for combating 
the infection of bronchopneumonia, the treatment of this disease becomes 
for the most part hygienic and symptomatic, the aim being to maintain 
the general resistance of the body and to aid when specific dangeis 
thi eaten 

Particular attention should be directed toward the digestion, on ac- 
count of the frequently protracted course of the disease An initial purge 
is advisable, and subsequent to this the bowels should be kept regular by 
enemata given every other day when necessary Should tympanites be- 
come marked, it should be actively combated by means of turpentine 
stupes, turpentine enemata, and the rectal tube left in the rectum While 
the diet foi adults should be reduced to liquid or soft aiticles, efforts 
should be made to furnish a diet rich in calories by using large quantities 
of cream and of caibohydrates, such as has been recently recommended for 
typhoid fevei. In infancy the general lules for feeding sick infants 
should be followed, milk being made the chief article of diet If the 
dyspnea mterfeies with nuising, the breasts should be pumped and the 
infant fed with the spoon or the medicine dropper The mouth is kept 
clean by gargles or swabbing, as desciibed under prophylaxis 

Flannel should be worn next the skin The oiled silk jacket is use- 
ful m the pneumonias of infancy and childhood It is indicated especial- 
ly when the body temperature is low, and should be dispensed with if the 
tempeiature is high This jacket is made of three layers, the outer being 
of oiled silk, tlie inner of cheese cloth, and the middle of cotton batting 
about one-balf an inch thick The jacket is made of two halves fitted 
to the front and hack of the chest respectively, and extending over the 
shonlders , the two portions being tied together with pieces of tape The 
possible danger following the removal of such a jacket at the end of the 
illness can be avoided by clipping off lower portions of the jacket daily 
until the arm holes are reached. 

[There are many objections to the oil silk jacket, it irritates the 
skin, which is always moist nndei it, so that, if there is such a thing as 
catching cold, we have a most favorable predisposing condition produced 
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by it The fear of catching cold is so great that patients are reluctant 
to remove it I have seen one instance in which an oil silk jacket was 
worn foi seven years, and not changed too frequently. If any good can 
be expected from external applications, and I believe that this is the 
case, the indication can be carried out better m various ways, especially 
by hydiotherapy When veiy waim applications are required, the much- 
maligned poultice IS still the best — Editor ] 

Care should be taken to avoid prolonged postures in one position, as 
this favors the occurrence of hypostasis, bronchial obstruction, and atelec- 
tasis Adults and elder children should be systematically turned from 
side to side, and should never be allowed to lie continuously on the back 
Where the strength is sufficient, a sitting posture should be maintained 
for a few hours each day, as this greatly aids the movements of the lower 
thorax. Small infants should be taken up and held in the arms of the 
nurse six or eight times each day 

Eresh air is an essential A large room, preferably with a fireplace, 
should be chosen as the sick room Gas and kerosene stoves should be 
forbidden The inclosure of the sick bed m a tent, for the purpose of 
steaming the air, is objectionable, on the ground that the ventilation is 
insufficient A grate fire is most serviceable for airing the room, and, 
as a rule, the windows should be kept open, taking care that the patient 
he protected from direct drafts Once or twice each day infants and 
smaller children may he carried to another room, and the sick room thor- 
oughly ventilated Concerning the question of temperature and humidity 
of the air in the sick room, a notable change in the attitude of the pro- 
fession has occurred in the last few years It was formerly the custom 
to maintain a warm, even, and moist atmosphere about the patient, nsing, 
if necessary, tbe tent method, but at present a strong feeling has set in 
in favor of the open-air treatment, similar to that used in the treatment 
of pulmonary tuberculosis. In so fai as this innovation signifies a re- 
jection of the old badly ventilated sick room, all are agreed as to its ad- 
vantageonsness Eecent expeiiences in the large hospitals of Hew York 
(Thompson, 19), Philadelphia (Horns, 18), and Baltimore (Chatard, 
2) indicate that in lobar pneumonia tbe open-air treatment, even when 
the weather is cold, gives better results than treatment within doors. The 
patients are usually less restless, they sleep better, and the cyanosis often 
lessens The mortality figures are also probably better than under the 
older methods of treatment The open-air treatment, while less tested 
for bionchopneumonia, is said to be quite as elective as lu lobar pneu- 
monia (Porchbeimer) According to La Fetra, cold air is particularly 
indicated in cases with little bronchitis and during convalescence, while 
during the acute congestive stages of pulmonary infection with consider- 
able bronchitis waim and moist air is preferable. 
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[Aftei an experience of thirty years with the fresh-air tieatment of 
pneumonia^ I have come to the following conclusions It should he used 
in all forms of acute pneumonia It should be employed in all stages of 
the disease It is indicated regardless of age, sex, or condition of the 
patient, it matters not whether the cough is loose or dry It may occur 
that the temperature of the room may have to be raised, as very cold 
air increases the tendency to coughing When the other symptoms are 
inci eased by heating the loom, the physician must determine which is 
most important for the patient Whoever has become familiar with this 
mode of treatment will never again return to the older method Fresh 
air reduces the toxicity of the blood, it stimulates the respiratory cen- 
ters, it increases the depth and diminishes the frequency of breathing, 
and it increases the urinary sccietion By it nervous symptoms, cyano- 
sis, cardiac wear and tear are reduced The numbei of respirations is 
reduced about ten per minute, the general comfort of the patient is ma- 
terially added to, and, above all, the mortality is reduced very much 

This can be/ verified by any one who will take the trouble to watch 
a pneumonia patient with windows closed and with windows open If 
there is any doubt on the subject, the patient is usually able to settle the 
matter I have often seen motheis close the windows for fear of catch- 
ing cold and then open them as they see their child’s condition grow worse 
— Editor ] 

Howland has shown that the blood pressure is maintained at a higher 
level when the patient is exposed to cold air, which may protect against 
the dangerous circulatory collapse It is evident fiom the discussions of 
recent years that fresh air is of the utmost importance in the treatment 
of bronchopneumonia, and that cold and dry an is probably at least as 
effective, if not more so, than the old method of keeping the room warm 
and moist 

Fever and Toxemia. — As a lule, the fever in bronchopneumonia does 
not require active interference, and temperatures up to 104 5° F are 
not in themselves indications for treatment When the temperature ex- 
ceeds this limit, or when the symptoms of toxemia, such as headache, 
restlessness, or delirium, are marked, antipyietic measures should be 
adopted Occasional doses of phenacetin or aspirin may be given for 
this purpose, but their continued use or then use in large doses is ob- 
jectionable on account of their depressant action Our mam reliance 
should be placed on hydrotherapeutie measures Debilitated patients 
with bronchopneumonia do not, as a rule, react well to the cold full bath 
that IS used in the treatment of typhoid fevei, so that when this is given 
the circulation should be carefully watched and much friction used [The 
hot bath is valuable in nervous children , it quiets them and reduces tem- 
perature — Editor ] As a rule, in this disease it is better to rely on the 



BEOlsTCilOPlSrEUMOmA 


419 


simpler liydrotliei apeiitic piocedtires, such as cold sponges, wet packs, and 
cold compi esses over the chest The latter, Piiessmtz applications, are 
made by wrapping the chest with one layer of flannel that has been wrung 
out of water of loom temperature, and covering this with three oi four 
layers of diy flannel This application can he changed every two or three 
hours These procedures aie often veiy effective in allaying nervous 
symptoms^ and, if repeated fiequently, exert an antipyretic effect Where 
a high tempeiatuie is associated with cyanosis and cold extremities Holt 
recommends the waim mustard bath 

Cyanosis, Dyspnea, etc — The cyanosis and dyspnea of bronchopneu- 
monia may be due to cardiac insufficiency, but we wish to discuss first 
the cyanosis and dyspnea which lesult from an insufficient aeration of 
the blood, owing to changes in the lungs , especially the edema, the ob- 
struction of the finer bionchioles, and the development of atelectatic 
areas Various proceduies have been adopted to relieve the cyanosis and 
dyspnea of this oiigin Local applications to the chest have been much 
used for the purpose of diveiting the ciiculation to the skin Among 
these may be mentioned the use of dry cups applied thickly over the 
chest, as has been recommended especially by Henoch (13) The mus- 
tard poultice selves a similar purpose, but it should be used cautiously 
so as not to produce a dermatitis The full mustard pack recommended 
by Lenliartz is made by spreading out a thin layer of warm mustard 
paste upon a sheet, which is wrapped about the patient and surrounded 
by a blanket, taking care not to allow the fumes to reach the eyes The 
patient is left m this until the skin is reddened, which usually happens 
in from five to fifteen minutes, and the mustard is then washed off with 
warm water Priessnitz applications to the chest are often effective in 
relieving the milder types of dyspnea and cyanosis, and may render the 
use of cups or mustard unnecessary 

Emetics, such as tartar emetic or ipecac, have been extensively used in the 
past foi the purpose of removing bronchial secietions, but at the present time 
their use is generally discouraged, owing to then depressant action They are 
contiaindicated in veiy young infants and in all very debilitated patients, and 
their use is permissible only in the early stages of a bronchopneumonia in a com- 
paratively lobust patient Tartar emetic is given in small doses (gi 1/20-1/10 
for children — 0 003 to 0 006 gm ), lepeated every 15 minutes, until vomiting occurs 
Inhalations given by means of the steam kettle or the vapoiizer, with the patient 
inclosed in a tent, aie of doubtful value, inasmuch as they necessitate a restricted 
ventilation When there is much bronchitis, however, the air of the sick room 
should be kept fairly moist, either by a steam kettle placed over an open fire or 
heated by an electric boiling apparatus 

The importance of change in posture for the prevention of atelectasis 
has already been discussed One of the most effective measures for com- 
bating atelectasis is to cause the infant to take sudden deep inspirations. 
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For this purpose the child or infant is seated in a warm hath reaching 
to the lower ribs, and after about five minutes several cupfuls of cold 
water are thrown on the chest and shoulders The resulting gasps and 
deep inspirations tend to open the bronchioles and dislodge secretions 
Finally, when cyanosis develops, oxygen inhalations should be used A 
funnel is attached to the rubber tube coming from the oxygen tank, and 
this IS held about an inch from the child’s face, so that the oxygen will 
be mixed with air These inhalations may be given continuously or in- 
termittently, their effect being judged by the diminution of cyanosis 
Morphin and other opiates are usually to be avoided during the cy- 
anosis caused by bronchial obstruction and atelectasis, for the reason that 
they diminish the tendency to cough, and the sensitiveness of the respira- 
tory center Eespiratory stimulants, such as minute doses of atropin or 
full doses of strychnin and caffem, may be given to tide over a crisis, but 
their continued use in protracted cases is of doubtful value 

Circulatory Collapse — The classical studies of Passler and Romberg 
have shown that the circulatory failure of the acute infectious diseases 
depends in the mam upon a failure of vasomotor tone To this may be 
added m bronchopneumonia the effect of the obstruction in the pulmonary 
circulation upon the right heart One important claim for the open-air 
treatment of pneumonia is based on the fact that the cold air raises the 
blood pressure, and so tends to prevent circulatory collapse (Griffith, 11) 
Alcohol has been extensively used as a circulatory stimulant in the bron- 
chopneumonias of both young and old The greatest differences of opin- 
ion pievail as to its value On the one hand, there are those who would 
not treat a case of pneumonia without alcohol, while, on the other, its 
use is decried as tending to depress still further the vasomotoi tone which 
threatens a circulatory collapse It is claimed that alcohol tends to 
combat the infection Its food value can he supplied by other articles 
of diet, and its quieting effect can he attained by other drugs. While 
the use of alcohol has doubtlessly been abused, the weight of clinical opin- 
ion favors its use in moderate quantities Alcohol is best given in the 
form of diluted whiskey or brandy, or, when these are refused, wines, such 
as sherry, may be used Infants one year old may he given half an ounce 
of whiskey or brandy during the course of a day Adults may be given 
half an ounce every three hours These doses may he doubled, but more 
than that is rarely advantageous, and very large doses certainly do harm 
Alcohol has been particularly lecommended m the bronchopneumonias 
secondary to measles, diphtheria, scarlet fever, and other infectious dis- 
eases It IS especially indicated when the pulse is small, soft, and rapid 
An increase in the volume of the radial pulse commonly follows its ad- 
ministration, but it IS doubtful if this is more than a local effect 

Of other stimulants special mention should he made of strychnin, 
caffem, and camphor The first is given in doses of 1/60 to 1/30 gram 
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(0 001-0 002 gm ) eveiy three hours to adults It acts also as a respira- 
tory stmiulant Cafiem may be given subcutaneously in the form of the 
soluble salt of caffem sodium benzoate, in doses of one to three grains 
(0 065 to 0 250 gm ) every three hours Camphor may be given hypoder- 
matically as the 10 per cent solution in olive oil in doses of one to one 
and one-lialf giains (0 065 to 0 10 gm ) [In children and infants pro- 
poitionate doses should be given — Editor] These stimulants are often 
useful for tiding over a crisis, but their loutine administration for many 
days or for weeks is of doubtful value 

Pam and Cough — These are rarely of sufficient severity to require 
special treatment in bronchopneumonia Local applications, such as the 
Priessnitz applications, the ice bag, and the warm mustard poultice, usu- 
ally suffice to control local pain Where they fail, or wheie the cough is 
dry and hacking, codem is indicated Where, however, there is cyanosis 
01 an abundant secretion, opiates should be avoided so far as possible, on 
account of tlieir unfavorable influence upon the respiratory center. 

[In children opiates should never he given, not only on account of 
the effect upon the respiratory center, but also hecause removal of secre- 
tions from the bronchi is inhibited. When this occurs relapses are apt 
to occur — Editor ] 

Complications, — The treatment of the various complications of bron- 
chopneumonia does not differ from the treatment of these conditions when 
arising independently of the pneumonia. It is important that tbe physi- 
cian be on the lookout for pleural effusion, tuberculosis, abscess or gan- 
grene of the lungs, and middle-ear complications, and especially so when 
symptoms not readily explained arise The occuirence of diarrhea ne- 
cessitates the ordinary treatment of that affection In severe diarrheas 
opium is sometimes necessary, in spite of its depressant effect upon the 
respiratory center 

Convalescence. — Owing to the tendency of bronchopneumonia to re- 
lapse, convalescence should he carefully watched The patient should 
not be allowed to leave the room early, and an abundant diet with tonics, 
iron, etc , should be used If possible, the patient should be senf to a 
warm climate, where the conditions are favorable to life out of doors 


CHRONIC PNEUMONIA 

Chronic and subchronic pneumonic processes are chaiacterized patho- 
logically by the growth of granulation tissue and by the development of 
fibrous changes in the framework of the lung Certain types of fibroid 
lungs, such as those due to tuberculosis, syphilis, and pneumonoconiosis, 
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are discussed elsewhere (q. v ) Omitting these from consideration, 
chronic pneumonic processes may be due to a variety of causes, and dif- 
ferences of opinion exist as to the relative importance of these A small 
number seem to follow acute lobar pneumonia, Fraenkel (2), for example, 
out of 1,000 cases of pneumonia, observed this termination in seven It 
may also occur after bronchopneumonia, especially that which compli- 
cates pertussis and measles in children It is not altogether certain, how- 
ever, that those pneumonias which subsequently become chronic do not 
differ from the onset from the ordinary forms of lobar and lobular pneu- 
monia; in other words, there may be a ^^primary’’ chronic pneumonia. 
Chronic pneumonias are especially apt to occur in individuals already 
debilitated by such conditions as cardiac oi renal disease, alcoholism, 
arteriosele-^osis, or age Certain cases arise from inflammatory changes 
in the pleura, from leaksige into the lung owing to a diseased esophagus, 
from occlusion of a bronchus, etc Chronic pneumonic changes may be 
secondary to other inflammations in the lungs, such as abscess, gangrene, 
and bronchiectasis, the infection spreading either by direct extension or 
by aspiration of infected material Of forty-six cases of chronic pneu- 
monia autopsied at Guy’s Hospital, the etiology was classified as follows * 
2 primaiy chronic pneumonias, 12 secondary to disease of the pleuia, 
14 after bronchopneumonia and bronchiectasis, especially after measles 
and pertussis, I after bronchial occlusion, and 11 of doubtful origin 
(Pye-Smith, and Fawcett, 5) 

It IS apparent that the prevention of chionic pneumonia depends upon 
the prevention and treatment of a variety of other diseases as well as 
upon the maintenance of nutrition in debilitated patients, especially those 
who have acute or chronic respiratory affections Particular attention 
has been directed toward cases where a lobar pneumonia has failed to 
resolve within a reasonable period of time Such patients should be 
placed in the best hygienic surroundings, and nutiition should be main- 
tained at a high level So long as there is fever they should be confined 
to bed For such patients special methods of treatment have been ad- 
vocated, but their value is difficult to determine on account of our in- 
ability to predict what would have occurred in any individual case had 
the patient received no specifi.c treatment Of such special methods ad- 
vocated for the treatment of delayed resolution, the injections of fibroly- 
sin (Krusinger, 3) and the use of the X-ray (Edsall and Pemberton, 1) 
deserve special mention The latter is believed to hasten the autolytic 
processes noimally associated with resolution The patient should not 
leave his bed until fever and expectoration have disappeared, or at least 
have been very much reduced To limit the shimkage of the lung so far 
as possible after unresolved pneumonia, Fraenkel advises pulmonary gym- 
nastics These consist of (1) movements of the arms laterally to the 
vertical position and back to the side, (2) arm movements in the hori- 
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zontal plane similar to the movements used in swimming, (3) bending 
the trunk toward the sound side, (4) torsion movements of the trunk 
while the pelvis is fixed by the sitting posture, (5) deep respiiations 
These exercises should he taken foi 5 to 20 minutes twice daily, and grad- 
ually increased in amount As the patient acquires strength, dumbbells 
and pulley weights may be used to increase the exercises 

In advanced chronic pneumonia we can hardly hope to employ meas- 
ures which will act directly upon the changes in the lungs Our thera- 
peutic efforts, therefore, should be directed (1) toward building up the 
general health of the patient, (2) toward the avoidance of factors favor- 
ing progression of the disease, and (3) the prevention and treatment of 
complications So far as the building up of the general health of the 
individual is concerned, the necessary measures do not differ essentially 
from those used in the treatment of chronic pulmonary tuberculosis Life 
in the open, rest when there is fever, and abundant nutrition form the 
principal measuies that should be adopted Among factors favoring the 
progress of the disease, dust should be especially mentioned, and resi- 
dence in a warm, equable, and dust-free climate is particularly advisable 
The commonest complications are chronic inflammations of the bronchi 
and, in the later stages of the disease, cardiac insufficiency The formei 
are best provided against by the hygienic measures already indicated and 
by a careful haidenmg of the individual against respiratory infections 
by graded hydi othei apeutic measures, such as are outlined in the discus- 
sion of the tieatment of emphysema Briefly, these consist in daily 
sponges with tepid to cold water, care being taken that the reaction should 
be perfect after each procedure When there are cough and expectoration, 
these should be treated in accordance with the rules governing the treat- 
ment of chronic or of fetid bronchitis Should cardiac insufficiency in- 
tervene, exercise should be restricted and caidiac stimulants used, as in 
the treatment of myocardial insufficiency 


PNEUMONOCONIOSIS 

By pneumonoconiosis we mean the pulmonary changes resulting from 
the deposition of inhaled particles m the lungs Various types have 
been described, such as anthiacosis from coal du^st, siderosis from iron 
dust, chalicosis or lithosis fiom stone dust, and kaolinosis from clay dust 
The effect of such depositions upon health varies according to the sub- 
stances inhaled They aie due in part to the direct irritative effect of 
the foreign bodies, and in pait to a lessening of the resistance to infec- 
tions, notably to tuberculosis While pneumonoconiosis, in the pathologi- 
cal sense, refers only to demonstrable deposits of foreign particles and the 
resultant changes in the lungs, the hygienic and prophylactic aspects of 
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tie subject make it advisable to include in the discussion some reference 
to other dusty trades, even though these do not cause demonstrable de- 
posits in the lungs. Poisonous dusts will not be considered. 

Our chief information concerning the effect of dust inhalations upon 
the health has been derived from statistical compilations of the mortality 
in various trades These show an unusually high incidence of tuber- 
culosis and other respiratory affections in ceitain classes of workers. In 
the interpretation of such data, other conditions surrounding the indus- 
tries must be taken into account, such as the general hygiene of the 
work rooms, the degree of poverty and overcrowding of the workmen, 
their tendency to dissipation, etc. Some have held that the symptoms 
attributed to pneumonoeoniosis proper are due entirely to an associated 
fibroid tuberculosis (Barnes, 1), and some believe that this latter de- 
velops independently of or primary to the dust deposits (Ribbert, 9). 
The weight of opinion, however, favors the view that certain forms of 
pneumonoeoniosis produce chronic bronchitis, emphysema, and cirrhotic 
changes in the lungs, independently of any tuberculous infection, and that 
the latter, when present, is often secondary to the dust deposits. 


ETIOnOGT 

Certain trades have long been regarded as particularly dangerous on 
account of the high percentage of tuberculosis and other respiratory af- 
fections among the workers. This is especially true of those engaged 
in steel grinding, which has been carefully studied in Sheffield, England 
Eor example, Scurfield (10) states that in all England the proportion 
of males to females over 25 years who die of tuberculosis is as 3 to 2, 
whereas in Sheffield it is as 6 to 2 , and that, while the mortality in Shef- 
field from pneumonia among males up to 35 years does not differ from 
that of all England, after this age the disease among Sheffield males is 
much more common, although among females the ratio does not change 
The following statistics compiled by him from trade unions’ records show 
the high incidence of pulmonary disease among the Sheffield metal 
workers : 
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Average Aloytality %n Sheffield fioni All Causes and from Tuherculosis 
and Oihe? Jtespiraioiy Dxseasesj 1905-07 Inclustve 



Number 
of Males 

Average 

Death Rate 

PER 1,000 

Other 


Over 20 
Years 

All Causes 

Phthisis 

Respiratory 

Diseases 

Grinders 

3,375 

34 3 

16 3 

5 7 

Cutlers 

3,500 

40 8 

73 

8 4 

File cutters 

1,850 

33 1 

45 

6 4 

Silvei, etc , workers 

3,380 

36 9 

5.5 

4 9 

All males 

137,000 

16 3 

3 6 

3.1 


Tlicse figuies are all the more impressive when we realize that the 
clangers of these ocenpations have been greatly lessened in recent years, 
and that, while the average life of the steel grinder in 18G5 was said 
to be 39 years, it is now said to be 43 years (Oliver, 6) 

The mannfactnre of pottery is anothei notoriously dangerous occupa- 
tion, especially on account of the fine dust which is produced in the 
brushing or scouring of the china after removal from the kilns Among 
coal mineis iiulmonary affections are on the decline in England, and the 
death rate among this class of workmen is not above the average, al- 
though the ratio of pulmonaiy affections is somewhat high The coal 
mineis of Scranton, Pa , show a relatively low death rate from tuberculo- 
sis and a very high rate* for ^‘asthma” (Wamwiight, 11) It is doubtful 
if ordinal y soot deposits in the lungs mateiially influence the health of 
the individuals affected Work in metalliferous mines, on the other 
haiifl, IS lelatively dangerous, and this is especially true when dry rock 
drills aie used Haldane (3) found that the average age at death among 
the Coinish miners who had never woiked rock drills was 53 years, while 
the aveiage of those who had worked these drills was only 37 3 years 
The Hand gold miners of South Africa also show a large nuinbei of cases 
of mineis’ phthisis (Oliver, 8) Similarly stone masons, quariy workeis, 
etc , show a high incidence of pulmonary trouble The crushing of slag, 
whicli results as a waste x->i’ofl^^i-ct from the Gilcrist or basic process of 
steel manufacture, and is used as a feitilizer on account of the contained 
phosphates, is said to predispose to pneumonia (Olivei, 6) Einally, a 
number of occupations aside from those which lead to gross deposits of 
fine particles in the lungs, but in which the workeis are exposed to exces- 
sive quantities of dust, definitely predispose to tuberculosis and other 
respiiatoiy diseases The following tables will serve to illustrate the 
relative mortality in various dusty trades from tuberculosis and other 
respiratory diseases (Hoffman, 4) * 

S9 0 
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Death Rate per 1,000 Due to Oonsumphon A^nong Occupied Males in 
Certain Occupatioiis in England and Wales, 1000 to 1902, 
hy Age Groups ^ 


Death rate per 1,000 due to consumption in each age group 


Occupation 

15-19 

years 

20-24 

years 

26-34 

years 

35-44 

years 

45-54 

years 

55-64 

years 

65 years 

or over 

Tool and instrument makers 

0 17 

1 57 

2 94 

5 90 

7 13 

5 26 

1 97 

Brass workers 

49 

2 17 

2 93 

4 53 

4 61 

2 58 

44 

Printers 

1 03 

3 41 

3 65 

4 86 

4 27 

3 42 

1 bO 

Total- — Occupations with exposure 








to metallic dust 

73 

2 73 

3 33 

6 05 

6 22 

3 91 

1 54 

Glass workers 

56 

1 81 

2 88 

4 66 

4 87 

2 97 


Potters 

62 

1 34 

2 00 

3 97 

7 14 

4 37 

07 

Paperhangers and whitewaahers 

41 

1 06 

1 22 

3 98 

3 62 

4 01 

1 63 

Lithographers 

77 

2 68 

2 70 

3 13 

4 27 

4 33 

1 44 

Total — Occupations with exposure 








to mineral dust 

55 

1 44 

2 01 

3 96 

4 91 

3 94 

: 1 13 

Cotton manufacture 

82 

1 65 

2 01 

2 89 

3 66 

2 76 

2 13 

Hosiery-mill employees 

60 

2 35 

2 46 

2 48 

4 23 

3 47 

79 

Lace makers 

1 13 

1 12 

2 84 

2 39 

2 57 

2 22 

74 

Cordage makers 

24 

2 09 

2 59 

2 48 

1 IS 

3 77 

1 50 

Paper makers 

54 

i 1 29 

1 95 

2 13 

1 78 

1 86 

1 02 

Cabinet makers 

69 

1 66 

2 18 

3 79 

3 83 

2 71 

1 86 

Wood turners 

63 

1 54 

2 89 

3 79 

5 52 

2 96 

1 36 

Total — Occupations with exposure 








to vegetable fiber dust 

75 

1 63 

2 18 

3 16 

3 80 

2 79 

1 63 

Furriers 


1 77 

3 46 

4 74 

3 86 

7 33 

5 88 

Hatters 

61 

3 47 

3 70 

4 11 

4 76 

2 17 


Silk woikers 

23 

1 82 

2 40 

2 05 

3 95 

3 69 

2 00 

Woolen and worsted mill employees 

69 

2 38 

1 81 

2 25 

2 84 

2 27 

1 86 

Carpet and rug makers 

64 

2 59 

1 41 

3 14 

2 94 

2 42 

1 00 

Total— Occupations with exposure 








to animal and mixed fiber dust 

61 

2 49 

2 20 

2 68 

3 24 

2 65 

1 81 

All occupied males — ^England and Wales 

54 

1 55 

2 03 

2 74 

3 04 

2 16 

1 11 


+ Table XI From Part II, Supplement to the Sixty-fifth Annual Report of the Registrar-General of 
Births, Deaths and Marriages in England and Wales 
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Death Rate per 1^000 Due to Other Dtseases of the Respiratory System 
Among Occupied Males in Certain Occupations in England and 
Wales, 1900 to 1902, hy Age Groups^ 


Occupation 

Death rate per 1,000 due to other respiratory diseases in 
each age group 

15-19 

years 

20-24 

years 

25-34 

35-44 

years 

45-54 

55-64 

years 

65 years 

or over 

Tool and instrument makers 

0 23 

0 56 

1 14 

2 01 

5 

40 

10 42 

25 46 

Brass workers 

24 

62 

60 

2 05 

3 

94 

9 42 

19 06 

Printers 

36 

37 

55 

1 24 

2 

17 

5 16 

20 76 

Total — Occupations with exposure 









to metallic dust 

30 

45 

69 

1 62 

3 

55 

7 94 

22 46 

Glass workers 

28 

60 

99 

2 43 

5 

70 

10 75 

28 68 

Potters 

46 

58 

64 

3 29 

10 

78 

23 10 

36 04 

Paperhangers and whitewashers 

IS 

46 

78 

1 36 

3 

91 

8 89 

17 09 

Lithographers 


21 

79 

99 

1 

71 

4 33 

27 42 

Total — Occupations with exposure 









to mineral dust 

27 

60 

78 

2 12 

6 

05 

12 86 

24 50 

Cotton manufacture 

25 

60 

81 

1 51 

4 

IS 

9 80 

28 50 

Hosiery-mill employees 

20 

26 

70 , 

75 

2 

93 

6 01 

27 06 

Lace makers 


45 

34 

48 

1 

64 

7 77 

17 66 

Cordage makers i 


1 57 1 

97 

71 

3 

16 

S 96 

29 28 

Paper makers 

32 ' 

43 

65 

1 20 

2 

76 

4 83 

16 31 

Cabinet makers 

31 

43 

64 

1 29 

2 

95 

7 27 

17 95 

Wood turners 

31 

62 

72 

2 65 

4 

31 

8 61 

24 84 

Total — Occupations with exposure 









to vegetable fiber dust 

26 

54 

73 

1 46 

3 

61 

8 33 

23 35 

Furriers 

93 

1 32 

92 

2 37 

1 

76 

11 72 

16 69 

Hatters 


30 

77 

1 33 

4 

92 

10 85 

23 87 

Silk workers 

69 



1 30 

2 

37 

3 69 

26 05 

Woolen and worsted mill employees 

31 

23 

75 

1 45 

3 

08 

6 46 

25 44 

Carpet and rug makers 

32 

43 

1 01 

97 

2 

29 

9 09 

28 94 

Total — Occupations with exposure 









to ammal and mixed fiber dust 

32 

29 

72 

1 45 

3 

13 

7 02 

25 12 

All occupied males — ^England and Wales 

24 

48 

77 

1 66 

3 

32 

6 54 

17 77 


■>= Table XII Prom Part II, Supplement to the Sixty-fifth Annual Report of the Regiatrar-General of 
Births, Deaths and Marriages in England and Wales. 
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Prophylaxis 

General Hygiene. — The essentially chionic character of pneumonoconi- 
osis and of the associated cirrhotic or tuberculous changes m the lungs, 
together with our limited means for combating these, render piophylaxi« 
of the highest importance, and esjieeially so as it is possible to reduce the 
death late materially by pioper hygienic measuies, as has been the case 
among English mineis and metal woikeis In the first place, the gen- 
eral hygienic conditions which surround woikmen in dusty trades should 
be as good as possible Alcoholic excesses, poor food, unsanitaiy dwell- 
ings or workshops, poor ventilation, contamination of the air by explo- 
sives, overheating in deep mines, unnecessary wettings and exposuies are 
all important factors in inci easing the incidence of respiratory diseases 
among dust woikeis, and improvement in these may be expected to im- 
prove the health of these classes 

Protection from Dust. — Of the several methods for avoiding dnst, wet- 
ting, when applicable, is the most efficient This has been proven by the 
difference in mortality between giinders wlio use tlie wet or the dry 
processes, and between miners who drill by a dry or wet metliod Wher- 
ever possible, all dnst-producmg operations, especially those cansnig met- 
allic or mineral dust, should he done under water. In mine drilling this 
can be accomplished by filling a downward sloping hole with water, or 
by using a water spray connected with the dull Steel grinding by the 
dry process should be limited as mneb as possible, and efforts should be 
made to bave dry pioeesses converted into wet processes (as in the case 
of dressing grindstones, etc — Johnston and Bennett, 5) The dust about 
rock ciushers may be laid by sprays of steam or water 

When It IS impossible to avoid dust by the use of wet methods, de- 
vices for catching and removing the dust should be used These methods 
will naturally vary with the character of the dust and tlie types of ma- 
chinery in operation In some machines the dnst-producmg portion can 
he almost completely boxed in and provided with local ventilation by 
means of aspirated curients of air In the case of dry gimding it is 
necessary to provide for various types of particles from those which are 
heavy and fly off at a tangent, and drop to those which remain suspended 
for an indefinite period of time, revolving, perhaps, with the curients of 
air about the grindstone. Types of hoods with connected aspirating 
system for this particular purpose are described by Johnston and Ben- 
nett (5) Again, where it is impossible to inclose the source of dust, 
it may be practical to apply exhaust ventilation close to the origin of the 
dust, as in the case of the rollers in a machine known as a spread hoard 
in flax spinning As a rule, open exhaust ventilation to be effective must 
be applied to the immediate proximity of the source of dust, for the ef- 
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fectiveness of exhaust ventilation vanes inversely as the square of the 
distance from the source of dust 

General ventilation of looms in which much dust is liberated is very 
impoitant on geneial pimciples, but to be effective for the removal of 
dust enoimous volumes of air aie requiied, and to avoid discomfoit from 
cold e\])cnsive heating plants aie necessaiy in cold wealhei Local re- 
moval of the dnsl is nsnally preferable 

The use of lespiiatois has not pi oven very satisfactory in piactice, 
as may he ]udged fiom the following extract of a Parliamentaiy Keport 
quoted by Hoffman (4) ^‘The nse of respirators capable of ai resting 
dust is often recommended in connection with factory work as a substi- 
tute for efficient removal of dust Experience has, however, shown that 
it is extremely difficult to enforce the use of respirators, as they aie all 
more or less uncomfortable and inconvenient, besides being unsightly 
It is also very difficult to keep lespiiators m working order and closely 
applied to tlie face Often enough it is found that most of the air 
breathed by a peison weaiing a respiratoi leaks in between the face and 
the lespiratoi, and is consequently unfiltered This is particularly apt 
to happen after a respiiator has been worn sufficiently long for the fil- 
tering inateiial to become damp and clogged with moisture Except, 
theiefore, where dust is definitely dangerous, and cannot be dealt wiih by 
exhaustion, or by using wet processes, or m other ways, we are unable to 
recommend the use of lespirators as an alternative to keeping the air 
deal of dust ” 

Medical and Governmental Supervision. — Finally, the health of work- 
ers in dusty trades should be supci vised by a physician especially ap- 
pointed for this purpose Such a physician should see that only healthy 
adults engage in the tiade, and that those with bronchitis, emphysema, 
asthma, and tiibercnlosis should be excluded [Also mouth-breathers, 
from whatever cause — Editor] The exclusion of the latter gioup is 
pailicnlarly important on account of the special susceptibility of dust 
woikers to tuheiculous infections The advantages of such medical super- 
vision cannot he doubted, but its enforcement is beset with difficulties on 
account of i elated pioblems, such, for example, as provision for those 
who should, on account of ill health, give np the trade to which they have 
been trained Although such peisonal supervision may he carried on at 
the expense of the employ eis, or of the workmen, it should be undei the 
general control of the state 

The protection of woikmen against dust and its dangeis is hut one 
aspect of the more general problem of protection against trade dangers. 
As a rule, such protection cannot be left entirely to tlie individual em- 
ployers, for these are often more interested in their profits than m the 
health of then workmen, and they frequently do not oi will not appre- 
ciate the necessity of rendering the work as hygienic as possible The 
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workmen, on tlie other hand, aie often singularly indiiTerent to the spe- 
cial dangers of then tiades, which they accept as matters of course In 
general, betterment can be expected only when pioper laws for piotec- 
tion of workmen are enacted and enforced To accomplish this an en- 
lightened |)ublic opinion is necessary Social workers, health officers, and 
physicians generally should aim to awaken such a sentiment Much can 
be done by instruction of workmen individually and through their clubs 
and unions, and by the diffusion of a more geneial knowledge concerning 
the special dangers of certain trades and the means for combating these 
The idea of personal liberty which has often protected the unscrupulous 
master or the careless woikmaii should give way to a more geneial con- 
ception of the duty of the community to its individual members 

TnEATMEUT 

The appearance of a chronic respiratory disease in a workman ex- 
posed to dust renders his immediate lemoval from the dust advisable 
Even an acute bronchitis should receive special care, on account of its 
tendency to become chronic in this class of individuals, and patients 
should not return to their occupations until complete recovery has taken 
place Eepeated attacks of acute bronchitis, oi of asthma, or the de- 
velopment of ehionic bronchitis, emphysema, chronic shortness of breath, 
cirrhosis of the lung, or tuberculosis should necessitate an abandonment 
of dusty work, and residence in the open air, preferably in a dust-free 
climate The treatment of the pulmonaiy conditions in those who have 
been working in dust does not diffei from the treatment of these condi- 
tions in individuals who have not been so exposed, and is discussed under 
various diseases (chronic bronchitis, emphysema, cirrhosis of the lungs, 
and fibroid tuberculosis) Olivei believes that a mixture of lodid of 
potassium, nux vomica, and carminatives answers on the whole as well as 
any other medicines for the treatment of such patients 


CHRONIC PULMONARY EMPHYSEMA 

Chronic pulmonary emphysema is a disease of the lungs characterized 
by overdistention of the alveoli with thinning of the interalveolar walls 
From interstitial emphysema it differs essentially in that the air is con- 
tained within the alveoli and does not enter the connective tissues of the 
lungs or other parts of the body Various forms of pulmonary emphysema 
have been described The senile or small-lunged variety is usually re- 
garded as an atrophic process of old age Its practical significance is 
slight, and treatment is rarely necessary Compensatory emphysema 
which occurs about atelectatic lung areas, pleuritic adhesions, etc , does 
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not necessitate tieatment other than that required foi the causative con- 
dition By chionic pulmonaiy emphysema in the more restiicted sense 
we mean the large-lunged variety Clinically this is characterized by 
the signs of pulmonaiy distention, which consist of an increase in the 
anteroposterioi diameter of the chest, a more horizontal position of the 
ribs, an extension of the pulmonary resonance upward, downward, and 
over the heart, a flattening of the dome of the diaphragm, and an increase 
in the residual an of the lungs (Bohr, 5) It is by no means certain, 
however, that all chronic overdistentions of the lungs are accompanied 
by the pathological changes found in pulmonary emphysema, or that all 
necessarily lead to the symptoms and sequels commonly attributed to 
this latter disease 


Pathog-enesis 

Pulmonary emphysema is usually a chronic and progressive condi- 
tion A knowledge of its etiology is impoitant, because those especially 
exposed to its dangers and those in whom the disease has already begun 
to develop should be mstiucted how best to avoid future injury 

It IS conceivable that pulmonary emphysema may be due either to a 
primary ovei distention of the lungs or to a primary enlargement of the 
bony thorax, the lungs following the enlarged thoiacic cavity This lat- 
ter view has been advocated especially by W A. Ereund on the basis of 
pathological changes found in the costal cartilages (12, 13, 14) Ac- 
cording to this theory, a lengthening of the diseased costal cartilages and 
a fixation of the bony thorax in the position of inspiration cause an in- 
crease in the anteroposterior diameter of the chest, a flattening of the 
diaphragm, and a restiiction of the respiratory excursions of the thorax 
That a mechanical distention of the bony thorax may give rise to an 
emphysema seems to be borne out by observations such as that of Ten- 
deloo (cit in Passler, 26), where a chronic widening of the lower thoracic 
apertuie in consequence of a large ovarian tumor led to emphysematous 
changes in the lower portions of the lungs Ereund did not find the char- 
acteristic caitilagmous changes in all cases of emphysema, and others 
have expressed the belief that, even when present, they may be secondary 
to or coordinate with the changes m the lungs The oecuirence of tho- 
racic immobility in emphysema is important, however, because it has led 
to the operative treatment of this disease 

Other investigators have sought the cause of pulmonaiy emphysema 
in the lung itself Normally inspiration is an active muscular move- 
ment, while expiration is accomplished mainly through the elasticity of 
the lungs Should this elastic force be diminished, there would be a ten- 
dency for the lungs to take the inspiratory position similar to that seen 
in emphysema Lessened pulmonary elasticity has been ascribed to van- 
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oils causes, which may he giouiied in two general classes (1) those de- 
pending on a primary loss of elasticity, and (2) those which result from 
excessive distention of normal or impaiied pulmonary tissues Wo know 
little about the first group of causes Eecent investigations have failed 
to show a reduction in the number of elastic fibers in most emphysematous 
lungs (Sudsuki, 31), though this may raiely occur (v Hansemann, 18) 
On the other hand, the elastic fiheis, though noimal in numbei and ap- 
pearance, may be poor in quality and may yield under long usage or un- 
usual strains Local disease may affect the elasticity of the pulmonary 
tissues The case reported by Hngner (10), m which the emphysema 
appeared in a lung recovering from a pneumonic consolidation when the 
patient resumed his occupation of cornet player, bears out this hypothesis. 
On the whole, however, there is at piesent but little positive evidence in 
favor of the view that pulmonary emphysema is usually due to an un- 
complicated loss of elasticity in the lung substance 

On the other hand, considerable evidence has accumulated concerning 
the conditions which tend to distend the lungs Dyspnea, which increases 
inspiration more than expiration, causes the lungs to approach the in- 
spiiatoiy position (Bohi, 5, Hofbauer, 20), and, while after muscular 
exertion, for example, this pulmonary distention usually passes off within 
a few minutes (Bolii), it may last for hours or days (Dung, 8) Pul- 
monary distention is common in the chronic dyspnea of heart disease and 
other conditions (Hofbauer, 20). The increased pressure pioduced with- 
in the lungs by glass blowing and the nse of musical wind instruments 
was at one time believed to be an important cause of emphysema, but 
studies of the last few years (Eischer, 9, Prettin and Leibkind, 27) have 
thrown doubt on this supposed etiology Lommel (22) has recently 
shown that many of the glass blowers of Jena have unusual amounts of 
residual air in the lungs, altbougb at the same time they suffer from 
none of the ordinary symptoms of pulmonary emphysema, and Becker 
(2) has leached similar conclusions aftei a study of those who play wind 
instiuments Furthermore, Schall (30) was able to inciease the chest 
measurements of dogs by obstructing the exit of an from the mouth and 
nose, and yet these animals did not show the typical anatomical changes 
of emphysema It is evident from these investigations that simple dis- 
tention of the lungs with increased amounts of residual air is by no means 
synonymous with pulmonaiy emphysema (Bums, 6, 7). A moderate 
and uniformly distributed distention may probably occur without serious 
loss of elasticity or of pulmonary substance, and noimal lungs will prob- 
ably withstand the strain of non-obstructive dyspnea, oi even that of 
glass blowing or the use of musical wind instruments On the other 
hand, when other conditions favoring emphysema are present, these fac- 
tors may well be distinctly harmful 

Clinically pulmonary emphysema is very frequently associated with 
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chronic bronchitis and with chionic asthma While eniphj^ciiia piedis- 
poses to bronchial disease, it is quite ccitam that the leveihc i elationship 
IS veiy common and that these diseases aie among the most important 
causes of emphysema An acute attack of asthma often induces an ouoi- 
moiis pulmonary distention This may not disapjieai entirely for weeks 
after the attack weais oif, and with subsequent and repeated attacks the 
distention tends to persist until finallj' topical emphysema ensues The 
same sequence is seen in chronic bionchitis Seveial factors piobably 
contribute to produce the emphysema in these eases In the first place, 
coughing tends to drive air fiom portions of the lung moic directly com- 
pressed into those portions with relatively little support, especially the 
apices and the anterior borders In the second place, the obstiuction 
within the bronchioles acts more maikedly dining expiration than dur- 
ing inspiration, thus tending to retain air in the alveoli Einally, these 
diseases may directly affect the pulmonary elasticity. 

Prophylaxis 

Prophylactic measures against emphysema should be adopted when 
there seems to be an inherited tendency either to this disease, to chronic 
bronchitis, or to asthma They should be adopted, fuithermore, when 
early signs of emphysema, chronic bionchitis, or asthma have appeared 
in the patient The measures adopted have for their main object the 
protection of the lungs against unnecessary distention and especially the 
avoidance of future attacks of bronchitis and asthma Exercise to the 
point of marked dyspnea should be avoided Glass blowing and the play- 
ing of musical wind insiruments should be abandoned Heavy lifting, 
straining at stool, coughing, and sneezing tend to diive an into unsup- 
ported pulmonary areas, and they should, therefore, be avoided as far as 
possible The bowels should be carefully regulated Abdominal disten- 
tion from any cause tends to flare out the lower ribs, to limit the excur- 
sion of the diaphragm, and to disturb the heart’s action Measuies to le- 
lieve intestinal flatulence should, therefore, be adopted, and laige ascitic 
collections or laige abdominal growths should be piomptly treated 

Special attention should be given to the dangers of repeated attacks 
of bronchitis oi of asthma The dusty trades and those involving expo- 
sures to wetting or to sudden and maiked changes in external tempera- 
ture should be avoided Mouth bieathmg increases the liability to bron- 
chitis, so that marked nasal obsti notions should be corrected Should 
the patient be subject to “hay asthma,” he should change his residence to 
a pollen-fiee district during the portion of the year wdien the attacks 
occur A peimanent change in residence should be consideied in every 
case, for frequently this alone will check repeated attacks of chronic 
bronchitis or asthma In this country a peimanent residence in southern 
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California or winter sojourns in Florida meet tlie requirenient'^ in many 
instances 

Effoits should he made to harden the patient against lespiratory in- 
fections by means of hydrothei apentic measures Daily sponges with cold 
watei or, in hardy individuals, daily cool plunge baths will diminish the 
tendency to such infections Those not accustomed to cold baths should 
begin with cool or tepid sponges As the patient becomes accustomed to 
the procedures and is tiained to react well, the temperature of the water 
may be giadually i educed, and persons of a more hardy constitution may 
pass on to the cool oi cold plunges In ordei to favor reactions it is im- 
poitant that the bathioom should be waim, that the individual should 
not be chilly at the onset, that the cold procedure should be short, and 
that dressing take place promptly and in a warm room. 

Treatment 

The indications for treatment are (1) the elimination of harmful 
factois, (2) the improvement of the mechanics of lespiration, and (3) 
the lelief of complications The first of these indications has been dis- 
cussed under piophylaxis 

Methods of Improving the Mechanics of Respiration. — In uncompli- 
cated emphysema it is chiefiy expiration which is insufficient The lungs 
remain in the inspiratory position, the ribs being more horizontal than 
normal, and the diaphiagm abnormally low Abdominal distention should 
be avoided on account of the unfavorable influence upon respiratory and 
ciieulatory difficulties Overloading the stomach, constipation, and flatu- 
lence should be avoided oi treated. 

Aei othei apy j Meclianobheiavy j Massage — ^Various physical methods 
have been used for the purpose of reducing the volume of the ovei dis- 
tended emphysematous lungs Expiration into rarefied air, while theo- 
retically indicated, has not given in practice (Fowler, 10 , Fraenkel, 11) 
the results expected of it On the othei hand, the compressed air cab- 
inet, in which the patient bieathes and is surrounded by compressed 
air, seems to have yielded better results (Fowler, Fraenkel), even though 
theoretical leasons for its action aie not apparent It is advised to in- 
ciease the pressure within the cabinet gradually until it exceeds the at- 
mospheric piessuie by from one-fourth to two-thirds of an atmosphere 
The total duration of the daily treatment is about two houis, of which 
about one- third is used in raising and loweimg the pressure 

The use of massage foi assisting expiration and reducing the size 
of the emphysematous chest by pressure during expiration was recom- 
mended by 0 Gerhardt, and has been advocated since from time to time 
(Kirshberg, 21) Good lesults aie reported fiom its use, especially when 
combined with breathing exercises When the patient is unable to em- 
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ploy a competent inas&enr or is unable to make use of mechanical ap- 
paratus, he may assist his expiration by pressing on the anteiolateral 
aspects of the lower chest with his hands during the latter half of the 
expiiatoiy act This maneiiier has been especially recommended at the 
close of acute asthmatic seizures in order to diminish the pulmonaiy 
distention (Goldscheider, IG). 

Of the various mechanical devices that have been used for compress- 
ing the bony thoi’ax, two deserve especial mention that of Rossbaeh and 
that of Hoghean The former (29) consists of a chair with a high hack 
in which aie inserted two large vertical rounds, which can he made to 
rotate by means of levers coming witlim leach of the patient sitting in 
the chair. When the levers are drawn forward the rotation of the rounds 
tightens a girdle, which has been fitted snugly over the chest of the pa- 
tient, and so aids expiration The advantages of this apparatus are its 
simplicity, cheapness, and the fact that the patient himself can manipu- 
late it The Boghean (4) appaiatus is driven hy a motor and consists of 
pads ■which compress the thorax to any desired amount and in a rhyth- 
mical manner It not only relieves the patient of all effort, but teaches 
him to breathe in a given tempo, in this way affording a respiratory 
training These mechanical methods of compressing the thorax have been 
highly recommended by those using them, and have apparently given 
very considerable subjective relief Hofbauer (19) has lecently advo- 
cated a device for piessing on the abdomen and so driving np the dia- 
phragm during expiration A bindei is placed about the abdomen, and 
a large ruhbei hag on the inner side of the hinder is ihythinically in- 
flated from a tank containing air under pressure Hofbauer believes tliat 
the resulting movements more nearly approach the normal type of forced 
expiration, and that the method is applicable even when the chest wall is 
rigidly fixed In his hands, together with the breathing exercises, it has 
yielded excellent results, though, according to Goldscheider (10), it is 
not so effective as the Bogliean apparatus 

Respiratory Exercises — We have already stated that in any form of 
dyspnea the inspiratory efforts tend to be inci eased to a greater extent 
than do the expiiatory efforts, owing to the fact that inspiration is nor- 
mally an active muscular process, and the more used nervous impulses 
are increased when the patient feels the sensation of air hunger (Hof- 
bauer, 20) Hofbauer, therefore, believes tbat patients with emphysema 
should be trained to lay more emphasis on expiration, and that they should 
learn especially to use the abdominal muscles for this pin pose He has 
advised three methods of treatment to bring this about The first of 
these IS the mechanical compression of the abdomen already described 
The second consists of abdominal exercises hy means of which the patient 
learns to letract the abdomen voluntarily, and then to associate this move- 
ment with the end of the expiiatory act This retraction of the abdomen 
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presses upon tlie abdominal contents, and tends to elevate the abnormally 
low diaphragm Finally, he believes that the patient should fix his at- 
tention on exjniation, and strive to make this moie piolonged and more 
efteetive by using the abdominal muscles An electric bell which me- 
chanically sets a pio])ei tempo will assist him to do this By these means 
the duialion ol expiration is lengthened, the patient leains to breathe 
regulaily, and expiiation is assisted either by the mechanical appaiatiis 
alieady desciibed oi by the voluntary retraction ol the abdominal muscles 
during the latter half of expiiation Hofbauer’s results in the use of his 
combined mechaiiotheiapy and bieathmg exercises have apparently been 
excellent both as regards the residual air in the lungs and the subjective 
sensations of the patients On the whole, these mechanical treatments, 
together with the training of expiration, seem to have yielded fairly satis- 
factory palliative results in the treatment of pulmonaiy emphysema 

Opemhon — We have already stated that, according to W A Freund, 
certain cases of emphysema are due to a disease of the costal cartilages 
which lengthens the cartilages and fixes the thorax m the position of in- 
spiiation This fixation, whether primary or not, appears to be very com- 
mon in emphysema, and operations which aim to relieve the thoracic 
rigidity by cutting or excising portions of the cartilages or the adjacent 
ribs have recently been used for the treatment of emphysema The oper- 
ation usually employed has been a unilateral (more rarely bilateral) re- 
section of the costal cartilages, together with adjacent portions of the iibs 
The cartilages chosen for operation are usually the second, thud, fourth, 
etc, even as far down as the sixth or seventh In 1910 Zesas (33) col- 
lected from the literature twenty-five operations of this character, and 
in 1911 Bircher (3) was able to add twenty more Of the cases col- 
lected by Zesas three terminated fatally, one of pulmonary edema on 
the day of the operation, one nine days after of bronchiectasis and a 
ceiebral lesion, while the third had tuberculosis Aside from these fa- 
talities, the immediate results of the opeiation were most striking The 
side of the chest opeiated upon immediately assumed the position of ex- 
piration, respiiations became easier, the patients who had been unable 
to sleep on account of dyspnea were often able to breathe without effort. 
Several retiiiiied to woik The lesults were at times not permanent, for 
the reason that the severed ends of the bones or cartilages reunited, thus 
reestablishing the primary condition For this reason more radical oper- 
ations have been advised For example, four to six centimeters of car- 
tilage and adjacent bone, together with the peiichondiium and periosteum, 
may be removed (Fiiedrich, 15), an operation rendered more formidable 
on account of the danger of opening the pleural cavity Freund’s oper- 
ation was discussed at the thirty-ninth German congress of surgery in 
1910, at which time Mohr (23) stated that at least thirty opeiatioiis of 
this character had been performed, and Yan den Yelden (32) reported 
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ten personal opeiations The operation was icgaided favoiably by the 
speakeis Several patients have been repoitcrl m good condition two and 
more years aftei operation (Passlei, 26) 

Patients with a rigid bony thorax fixed in the position of inspiration 
are especially suitable for Fieimd’s operation, whether the fixation ho 
primary in the sense of Freund or secondary to a piimary pulmonary 
condition The degree of iigidity can he estimated by simple inspection, 
by fliioioscopic examination, and by the vital capacity of the lungs (Mohr, 
23) Calcification of the costal cartilages can often be demonstrated by 
means of the X-ray. 

[Whatever may he said in regard to Freund’s operation for emphy- 
sema, calcification of the costal cartilages should not be looked upon as 
an indication for its peiformance in all cases I have for some time 
studied the X-ray pictures m the Cincinnati Hospital, and have found 
calcification of the costal cartilages in many diseases in which it was im- 
possible to find etiologie relationship, inclndmg many instances in which 
autopsy confirmed this view It is only when the calcified costal car- 
tilages produce deformity, according to Fieund’s view, that their exis- 
tence can he looked upon as an operative indication — Editor ] 

The presence of a bronchitis is not a contraindication to operation, 
and following operation patients have found that they do not so easily 
acquire bronchitides, and that when acquired these seem to he less ob- 
stinate Cardiac complications, on the other hand, render the patient 
mnch less suitable for opeiation, and in such cases medical tieatment foi 
the cardiac insufficiency should fiist he instituted 

It IS as yet too early to formulate a definite opinion as to the future 
of the operative treatment foi emphysema We need especially more 
data concerning the dangers of the operation, the ultimate results, and 
the class in which the best results can he expected At present, however, 
the operation piomises to have a distinct place m the treatment of this 
condition, against which other methods have proven of so little perma- 
nent avail 

Treatment of Complications. — The complications of pulmonary em- 
physema which most often require treatment are the chronic bronchitis 
and the cardiac insufficiency The prophylaxis of the former has been 
discussed, and its treatment is described m detail elsewhere (see Ghronic 
Bronchitis, Vol III, Section II, Chapter III) Special mention, how- 
ever, should he made of the value of potassium lodid in this condition. 
The regular use of small doses (gr, 10 three times a day — 0 6 gm ) 
frequently exerts a marked influence upon the dyspnea, loosens the ex- 
pectoration, and makes the patient generally more comfortable Inas- 
much as it lessens bronchial obstruction, it also exerts a favorable effect 
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upon the pulmonary emphysema It is doubtful if it acts directly upon 
the pulmonary tissue in any other way Ammonium chlorid or ammo- 
nium eaihonate may be tried for the same purpose as potassium lodid 
Paroxysmal seizure^; of dyspnea which resemble those of bionchial asthma 
should be tieated by the same methods as those of asthma They are 
frequently prevented by the regular use of potassium lodid The parox- 
ysms themselves may be relieved by inhalations of burning stramonium 
leaves, injections of atropin or adrenalin, or, in severe cases, by morphin 
inj ections 

The cardiac insufficiency which so frequently complicates the latei 
stages of pulmonary emphysema requires the same treatment as does cai- 
diae insufficiency in geneial, viz , rest in bed, digitalis in adequate doses, 
and diuretm oi other diuretics in case of edema Quite commonly, under 
such tieatment, compensation leturns to a greater or less extent, but, in- 
asmuch as the cause is still operative, the relief is usually only temporary 
Indeed, the prognosis of this type of cardiac insufficiency is relatively 
unfavorable 


PULMONARY ABSCESS AND PULMONARY GANGRENE 

Pulmonary abscess and pulmonary gangrene have so many features in 
common that they may well be considered together The latter is distin- 
guished by death in mass of pulmonary tissue, leading to the formation of 
sequestra^ and usually, also, by an associated putrefactive decomposition 
which gives a peculiarly disgusting odor to the sputum and breath of the 
patient. Pulmonary gangi’ene without putrefaction is so raie as to be 
negligible Clinically no sharp line can be drawn between the two pioc- 
esses except on the basis of the putrefaction, and, as this depends upon a 
special type of bacterial action rather than the necrosis of the tissue, it 
hardly seems a proper criterion Indeed, those who have had the gieatest 
clinical expel lence with these conditions, such as Friedrich (7), Quincke, 
Korte (12), Lenhaitz, and Kissling (11), have shown a tendency to drop 
the distinction on account of the difficulty of classifying border-line cases 
In both gangrene and abscess we have single or multiple foci of destruc- 
tion of lung tissue due to infectious processes By common consent col- 
lections limited to the bronchi, the pleuial cavity, or the interlobar tis- 
sues are excluded fiom consideration, but, owing to the tendency of such 
collections to extend to the parenchyma of the lung, no hard and fast lino 
separates collections limited to neighboring tissues and those involving 
the paienchyma itself From a prognostic and therapeutic standpoint a 
division into acute and chronic processes is fundamental. 
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Etiology and Pbopiiylaxis 

One of the most important canses of pulmonary aliscess and gangrene 
IS tLe aspiration of infected mateiial into the finei bronchi from the 
upper air passages and the mouth This is especially apt to occur during 
periods of unconsciousness Kisslmg states that, of his 120 cases of pul- 
monary gangrene, 5 occurred m epileptics and 46 in heavy di inkers, pie- 
sumably because the periods of unconsciousness favored aspiration Dur- 
ing general anesthesia there is danger of aspiration of mateiial from the 
mouth, and gangrene has followed the opening of a foul tonsillar abscess 
under general anesthesia (Kissling, 11) The removal of bits of carious 
teeth (Davies, 4, King, 10, Kisslmg, 11, Warruck, 29), pieces of chew- 
ing tobacco, and various other foreign bodies from gangrenous areas em- 
phasizes the danger of aspiration, and, although Olaike and Marine (3) 
in 1906 were able to collect only 31 cases of gangrene following solid 
foreign bodies in the bronchi, Quincke (17) expresses a belief that in- 
fection by small particles passing the larynx is more common than has 
been generally held It is evident that scrupulous care should be exer- 
cised to avoid aspiration of material at all times, and especially during 
periods of unconsciousness induced by anesthesia or otherwise The prac- 
tice of sleeping with a foreign body, such as a piece of tobacco, in the 
mouth occasionally leads to disastrous consequences Aspiration is par- 
ticularly common in children, and in those with disturbances of sensa- 
tion or of motion about the larynx Should a foreign body be aspirated, 
immediate efforts should be made to dislodge and recover it Infants 
or small childien may be held in the inverted position and slapped upon 
the back Adults should lie face downward over the side of a bed with 
the head as near the floor as possible If the cough is violent and uncon- 
trollable, moiphin should be given hypodeimatically, so that the patient 
may control his cough and increase its effectiveness by inspiring quietly 
Owing to the grave dangers attending aspiration of foreign bodies into 
the bronchi or lungs, a failure to recover by the simpler methods should 
be followed by an examination with the X-ray, and, m suitable cases, by 
bronchoscoxiy or pneumotomy Aspiration of infective material fiom a 
putrid hioiichitis or from a bionchiectatic cavity may lead to acute or 
chronic gangrene 

Among other important causes of pulmonary abscess and gangrene 
may be mentioned pneumonia (16 of Tilton’s 20 cases) (19), especially 
that caused by the Eriedlander bacillus (2 cases in Kissling’s series) and 
the influenza bacillus (9 of Eraenkel’s 85 cases of gangrene) (6) It 
may also follow contusion of the chest, tropical abscess of the liver, em- 
bolism from puerperal sepsis, otogenic sepsis, septic endocarditis, etc 
The prophylaxis and treatment of these primary conditions may be ex- 
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jiecled to cliniinish the incidence ot inilinonaiy infections The same is 
true of the gangrene complicating diabetes mellitus 


MnniCAL Teeatmetjt 

Abscesses of the lungs may heal spontaneously by rupturing and dis- 
charging their contents through the bionchi The spontaneous cure is 
most apt to occur in the case of small abscesses secondary to pneumonia, 
though it IS uncertain how fiequently this occurs on account of the diffi- 
culties of diagnosis Anders and Pf abler (1) have reported such a case 
In acute pulmonary abscesses, therefore, it is proper to adopt an expectant 
form of treatment, and to persist in this for several weeks, with the hope 
that a spontaneous cure will follow Should the sputum be putrid from 
the onset (gangiene), or should it become so later, then the outlook for 
recovery unclei medical tieatment is much less hopeful, and surgical meth- 
ods of treatment should be eonsideied immediately If these are contra- 
indicated, owing to the existence of multiple lesions in widely separated 
parts of the lungs, medical measures again affoid the patient the best 
chance, altliough lecoveiy under these circumstances is extremely laie 
[I believe that all cases should he treated medically foi fiom two to four 
weeks, the only exception being the foudroyant form — Editor ] Unneces- 
sary delays before operation increase the dangers, by reason of such com- 
plications as secondary infection elsewheie in the lungs, septic metastascs 
to distant parts of the body, interstitial pulmonary inflammation, flbrosis 
of the suiiounding tissues, empyema, and the systemic eflects of septic 
toxemia 

Of medical measures, rest in bed is important, not only because it 
pieserves the strength of the patient and increases his ability to overcome 
the infection, but because it diminishes the tendency of the infection to 
spread to other parts of the lungs through the bionchial tree Patients 
often discover that in certain postures the expectoiation is increased, 
owing to a drainage of the cavity into a bronchus As a rule, they are 
inclined to avoid such postures, and rightly so, but once or twice a day 
it IS advisable to assume such a posture so as to empty the cavity as 
completely as possible The diet should be light aud nutritious. 

Diugs may be used symptomatically to meet such symptoms as cough 
or loss of appetite Whether or not it is possible to affect the disease 
directly by the use of drugs is doubtful Drugs of an antiseptic char- 
acter have been given by mouth for this purpose, such as cieosote, gr iss 
(0 1 gni ), in pill form, three times a day, gnaiacol, t\i viii (0.5 gm ), 
three times a day, in capsules, guaiacol carbonate, gr viii (0 5 gm ), 
three times a day in cachets, etc Traube recommended lead acetate, 
gr. %-l (0 03-0 06 gm ), every two hours, to dimmish the secretion after 
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a large part of the pus had been expectoiated, and gave tannic acid, gr 
vii-xv (0 5 to 1 0 gni ), aftei the fevei diminished 

Inhalations have also enjoyed a consideiable reputation in the tieat- 
meiit of pulmonary gangiene Inhalations of oleum terebinthina?, recom- 
mended by Skoda, are given by adding a teaspoonfnl of the oil to a dish 
of boiling water, and keeping the patient constantly in a room saturated 
with this vapor Electric boiling devices are prcfeiable to gas flames on 
account of not contaminating the air in the room Antiseptic inhalations 
may also be given by means of a metal mask through which the patient 
breathes continuously, except when eating In the fore part of the mask 
is a sponge on which are placed such antiseptics as carbolic acid, gtts 
x-xv (0 6-1 0 gm ), creosote, etc. The following is a popular mixture 
for this purpose 

Oreosoti 

Spt chloroformi 

Alcoholis aa 3i (4 0) 

Aside from their effect upon the disease itself, these inhalations of 
pungent substances are useful for the purpose of diminishing or disguis- 
ing the offensive odor accompanying gangrene, which renders the patient 
obnoxious alike to himself and to his surroundings In ordei to accom- 
plish deodoiization, Siegmund (18) has lecommended that a 1 to 3 pei 
cent solution of chloral hydrate be placed in the sputum cup, and that 
the mouth be iinsed with weaker solution of this drug 


SuEGiOAL Treatment of Acute Abscess and Gangrene 

The past decade has witnessed a remarkable advance m the surgical 
treatment of pulmonaiy abscess and gangrene With the exception of 
the acute forms of pulmonary abscess and especially those following pneu- 
monia, in which cases the process may heal spontaneously, the results 
of medical treatment have been very discouraging Villier (quoted by 
Kissling) found a moitality of 80 per cent among cases of pulmonary 
gangrene treated by internal means, and Kissling (11) states that, of 
133 cases of gangrene treated medically in the Berlin hospitals fioin 1897 
to 1900, 8G died, 30 improved, 7 were reported not cured, and 10 were 
cured, a mortality of 64 6 per cent Those discharged not cured are al- 
ways in dangei of such secondary complications as toxemia, extensions, 
and metastases to other parts of the body In contrast with these unfa- 
voiable results of medical treatment, we have numeious reports on the 
benefits of surgical treatment, among which the following deserve special 
consideration . 
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Author 

Chaiacter of Cases 

No 

of 

Cases 

Cmed 

! 

Died 

Mortality 

Tuffier 






ref Friedrich (7) 


66 

46 

20 

30% 

Garre and Sultan (9) 






Collected statistics up to 






1902 

Abscess 

96 

77 

19 

20% 


Gangrene 

122 

80 

42 

34% 

Lord, 1906 (14) 






Mass Gen’l Hosp 

Acute 

6 

3(2+) 

1 



Chronic 

5 

1(1+) 

3 

36% 

Tilton, B J , 1907 (19) 
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Abscess and Gangrene 

20 

10 

! 10 

50% 

Korte, 1908 (12) 






Personal statistics 

Pneumotomy 

28 

20 

8 

28 5% 

Abscess and Gangrene 

Healed spontaneously 

1 

1 




Putrid empyema after 






pulmonary g a n - 






grene 

8 

1 

7 


Kissling, 1910 (11) 






Lenhartz clinic Personal 






statistics 

Gangrene 

120 

71 

49 

40 8% 


+ Subsequent history not certain 

In tlie discussion of his results, Kisslmg states that, if he omitted 
fiom his statistics 5 patients with pulmonary tnherenlosis, one with severe 
diabetes, and 17 in whom, on account of geneial prostration, a fiee sur- 
gical diamage could not he attained, he would have left 97 patients in 
whom pneumotomy was successfully carried out, with a moitality of 2G 8 
per cent In Tilton’s series all those with gangienous abscesses died, 
while of those with simple abscess ojierated upon within eight weeks only 
one died Lenhaitz (13) remarks that one need not rely entirely upon 
the statistics, but should also consider the sudden change for the better 
which often follows fiee drainage in aj)parently hopeless cases, and those 
who have seen tins occur will agree with him most fully Einally, the 
complete restoration of the lungs to normal, which often takes place after 
early operative intervention in acute eases, not only pi events acute com- 
plications, but avoids a chronic abscess where surgical treatment must be 
more extensive and is less certain of effecting permanent cure 

Indications for Operation — We have already stated that in acute, iion- 
putrid abscesses, especially following pneumonia, it is proper to tem- 
porize with medical treatment for several weeks, in the hope that the 
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abscess will discbaige itself through a bronchus and heal spontaneously 
If, at the end of two oi thiee weeks, theie is no decided change for the 
better in the general condition, the temperature, and the amount of puru- 
lent expectoration, operation should be considered In the case of putiid 
abscesses (gangrene) the outlook for a spontaneous cure is so much less 
hopeful that immediate operation should be considered The diagnosis 
of abscess or gangrene is usually comparatively simple, but its exact lo- 
calization, the determination of its extent, and the exclusion of other 
areas of infection, all matters of the greatest moment for the surgeon, 
are by no means easy to deteimine Physical signs are notoriously de- 
ceptive, partly on account of the frequent central location of the disease, 
and these methods can never be relied upon to exclude multiple foci of 
infection On the other hand, the X-ray has pioved invaluable in this 
class of cases, both for localization and for the exclusion of multiple foci 
(Tuffier, 21) When the latter exist in widely separated parts of the 
lung, operation is in general contraindicated, but two or more foci in close 
proximity or in a single lobe may be drained by a single incision The 
depth of the abscess cavity may be determined by stereoscopic jilates or 
by turning the patient before the fluoroscopic screen An effort should 
also be made to ascertain the condition of the pleura over the site of the 
infection, for the reason that pleuritic adhesions render the operation 
much moie simple The presence or absence of a Litten’s shadow, the 
respiratory movements of the lower lung margin, and the movements of 
the abscess shadow and of the diaphragm, when viewed through the fluoro- 
scopic screen (Brauer, 2), may prove of value in this regard, although 
experience has shown that it is not always easy to be certain as to the 
presence or absence of pleuritic adhesions Aspiration for diagnostic 
purposes is usually condemned on account of the danger of infecting 
neighboring tissues, and especially the pleuia 

Operation in Acute Gangrene or Abscess. — In acute cases the opera- 
tion consists of excising poitions of one or more ribs and in evacuating 
the abscess through the chest wall, taking care later to Iceep the wound 
open until all discharge ceases The chief difficulty and danger lie in 
opening the pleuial cavity Garre (9) states that in 87 per cent of the 
cases collected by him the pleural layers were adherent over the site of 
operation, but it should be remembered that these statistics included 
many late cases, and Kissling (11) states that pleural adhesions were 
found in less than half of his (mostly early) operative cases Where 
firm adhesions are present the operation presents no especial difficulty 
and can be done in one sitting Where the pleuise aie not adherent, there 
IS danger of operative pneumothorax and of septic infection of the pleural 
cavity Siiigeons are not in accord as to the best method of procedure 
in such cases On the one hand there are those (Garre, Tuffier, Korte, 
Eriedrich) who prefer to operate in one sitting by opening the pleural 
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cavity cautiously and suturing the lung to the edges of the wound, and 
then proceeding to open the lung itself The immediate danger of oper- 
ative pneumothorax consists maml;^ in the lack of support for the me- 
diastinum, which moves back and foith with each respiiation and so in- 
terfeies with ventilation of the sound lung (Garie) Should an exten- 
sive pneumothoiax occur during the operation, the exposed lung should 
he drawn quickly into the wound so as to support the mediastinum Others 
(Eissling, Peithes, 16) piefer to opeiate in two stages In any but the 
most urgent eases Kissling removes the ribs and exposes the parietal 
pleura without opening it, and packs with iodoform or vioform gauze 
After two days the adhesions are usually sulhciently firm to permit su- 
tuiing, and the lung is opened without anesthesia The use of differen- 
tial pressure has been advised for the purpose of preventing collapse of 
the lung (Friediich, 7), but it is not essential, and Kissling objects to 
its use in any form that mtei feres with the expectoration of jms 

We have already spoken of the results of operative treatment of acute 
gangrene and abscess One of the chief arguments in its favor is the 
fact that healing is frequently very perfect, and the danger of chronic 
abscess and pulmonary induration is thereby avoided In many cases 
the lestoiation of lung substance is so perfect that the X-ray has failed 
subsequently to show the site of the infectious focus, and even at autopsy 
the lung may show no trace of the former disease (case reported by Len- 
hartz, 13), 


Cheoxio Abscess and Gauguene 

Chronic suppurative processes in the lungs may arise from acute 
abscesses, owing to insufficient emptying through the bronchial tree, or 
to the fact that the wall of the abscess has become indurated and is me- 
chanically incapable of closing They may also arise by extension from 
chionic infectious processes in the bronchi, such as broncliiectasis or 
putrid hi onchitis Indeed, it may be difficult in a given case to determine 
whether the original infection was in the lung oi the bronchi Quite 
commonly the abscess cavity is surrounded by an area of indurative pneu- 
monia 

Such chronic abscesses or gangrenous areas are, as a rule, not curable 
by internal measuies Many patients become better under inhalations, a 
careful dietetic and hygienic regime, and postural treatment similar to 
that used for bronchiectasis (q v ) Life in a dust-free, dry, mild, and 
equable climate is often of great benefit Operation may be indicated 
on account of the large amount or the offensive character of the sputum, 
on account of the tendency of the process to spread or to give rise to re- 
peated attacks of pneumonia, or, finally, on account of the impairment 
of the general health. 
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According to Biaiier (2);, three methods of radical pioceduie are 
open in the tredcnient of snch chrome suppurative cases, the choice of 
which V'lll vaiy with the individual case The first of these is to pro- 
duce a collapse of the lung, eithei by extensive resection of the iibs or hy 
inducing an artificial pneumothorax On account of the frequent pres- 
ence of pleuiitic adhesions in such chionic cases, the latter method can 
only be used occasionally, hut from his experience m a few eases he re- 
gards it as woithy of fuither ti lal Extensive lesection of the iibs may 
be advised in cases where the process is limited to a single lower lobe, and 
wheie the inability of a cavity to close serves to prolong the process and 
render the spiutum more copious As a rule, improvement rather than 
a cure is all that can be expected from this method of treatment, but the 
sputum may diminish so maikedly and the general health be improved to 
such an extent as to justify the operation A second method of treat- 
ment IS pneumotomj', with the establishment of a fistula similar to that 
which has been recommended for acute abscess. In chronic conditions, 
however, even with an associated lesection of the ribs, complete return to 
the normal is not usual, and the patient may be left Avith a permanent 
fistula or with a fistula that must be kept open in order to pi event a 
lecurrence of symptoms In such cases the excision of the outer portion 
of the sac at the time of diamage or later, oi the excision of the whole 
sac, as in the case lepoited hy Perthes (lb), may lead to complete re- 
covery Finally, as an ideal operation, we may mention the excision of 
a large piece of diseased lung This has been done on animals, and, with 
improvements in thoracic surgery, it may prove a suitable operation for 
the future 


TUMORS OP THE LUNG 

Geougu BnUMEK 

Hitherto the treatment of lung tumors, whether malignant or non- 
malignant, has been, with a few exceptions, palliative This was neces- 
sarily so for two leasons one, the gieat difficulty of making an early 
diagnosis , the other, the imperfect development of the methods of lung 
surgeiy There aie two discoveiies of recent years which make the out- 
look for the radical removal of pleural and pulmonary tumors much 
brightei the X-ray, which furnishes a means of eaily diagnosis, and the 
use of differential air pressure, which has made lung suigeiy a prac- 
tical possibility It is not the purpose of this work to discuss methods 
of diagnosis, but it should be borne in mind, in making X-ray pictuies 
of lung tumois, that not only their presence but their accurate location 
should be sought for The physical signs are frequently too indefinite 
for purposes of localization, and the operator must lely upon the X-ray 
plate 
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The use of differential an pressure, which was first placed on a firm 
basis by Sauerbruch m 1904, is a matter of such great importance that 
it IS desirable to discuss at least its principles m this place Its object 
IS to remove what has hitherto been the greatest obstacle to successful 
mtiathoiacic surgeiy, namely, the traumatic pneumothorax v/hich re- 
sults from opening the chest This can be prevented, as Sauerbruch 
shows, in one of two ways either by positive air pressure within the air 
passages, or by negative pressure outside of them As to the relative value 
of the two kinds of pressure there is still room for discussion, and some 
obseivers, Willy Meyer, for example, are convinced that the two forms 
of piessure do not act exactly alike in human beings It is sufficient for 
practical purposes to know that both forms have been successfully used 
in thoracic surgery 

So far as portability and cost of apparatus are concerned, the positive 
pressure mechanism in its various forms has a great advantage over the 
negative pressure apparatus In principle the positive pressure appar- 
atus consists of a means of introducing the compressed air, a compressor 
with a manometer for registering the degree of air pressure, a duct for 
the return air protected by a valve, and an anesthetizing chamber usu- 
ally provided with a by-pass so that the anesthetic can be excluded at 
wiir It would be out of place here to go into great detail regaidiiig the 
difiereiit foims of pressuie apparatus ^ The larger ones take the form 
of an air- tight cabinet, which coiilains not only the patient’s bead, but also 
the anesthetist The apparatus of Kobmsoii, which costs about $600, is of 
this type, and Brauei’s apparatus, while it does not contain the anes- 
thetist, IS constructed on the same general piincijile In the smaller 
instruments, such as Elsherg’s modification of the Meltzei-Auei appar- 
atus, Bobiuson’s portable machine, oi Flint’s apparatus, compressed air 
is introduced thiougli a mask or through a cannula inserted into the 
patient’s air passages 

The negative pressure apparatus is much more cumbersome and much 
more expensive than the positive pressure apparatus, inasmuch as it is 
in the form of a cabinet large enough to contain the body of the patient 
(his head being outside), and the operator with his assistants and arma- 
mentarium The air is exliausted from the chamber by means of a pnmp 
to a degree necessary to overcome the elasticity of the lungs, so that they 
do not collapse when the chest is opened Fresh air is supplied thiough 
a water valve 

Willy Meyer, of Hew York, has devised an apparatus consisting of a 
positive pressure cabinet within a negative pressure cabinet, which al- 
lows of the use of either positive or negative pressure at will, or of a 
combination of the two The change from one form of pressure to another 

^ Details of the different forms of apparatuses will be found in the articles mentioned 
in the bibliography 
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can be rapidly made witlioiit harm to the patient The Meyer apparatus 
IS moie spacious than those hitheito devised The opeiator can see the 
patient’s head and face, and the whole apparatus can be knocked down 
and transpoited fiom one place to another 

While there is little doubt that either positive or negative pressure 
can be used in the performance of an mtrathoracic operation, objections 
have been made to certain features in the different types of positive 
pressure apparatus, which time may show are of practical impoit Biauer’s 
appaiatus has been eiiticized because of the imperfect control which the 
anesthetizer has over the patient The Meltzer-Auer method has been 
criticized because it necessitates the intioduction of a cannula into the 
air passages, a procedure which is at times practically impossible, and 
which, when possible, may sometimes result in a dangerous hypersecretion 
of mucus within the trachea 

The methods employing masks have been eiiticized on the grounds that these 
may inteifeie with the piopei handling of the patient during vomiting All of 
these criticisms are at present academic Operations on human beings have been 
done by the methods criticized and without the predicted ill results, but these 
have been too few in number to discredit the validity of the criticisms, and the 
question must be left open for the piesent It is certainly justifiable to use the 
snnplei positive piessuie machine in emeigencies wheie the laigei cabinets are 
not available, and in hospitals where the expense precludes the use of the more 
elaborate apparatus The criticism that the positive pressure is not available 
foi extensive pneumeetomy on account of hindiance to the collapse of the chest 
on the oiieiated side has been removed by Flint, who has shown that it is an easy 
matter to use aspiration and leave negative pressure within the chest in place of 
the positive pressure 

One otbei difficulty to successful removal of the lung, the treatment 
of the stump so as to leave it permanently an -tight, has been overcome 
by the work of Willy Meyer He has shown that by means of crushing 
and invagination perfect healing with an air-tight stump can be secured 

So far as past results in the removal of lung tumors are concerned, 
there aie but few successes to record Lenhartz successfully removed a 
carcinoma involving the right upper lobe The patient suivived the 
opeiation at least two years Garre leinoved a carcinoma of the pleura 
succeshfully Pean has successfully removed a chondioma, and Tuffier 
an angioma, of the lung Kuttner has done palliative operations in car- 
cinomata with Biauer’s positive pressure apparatus Future progress 
ill the successful removal of lung tumors depends upon the development 
of moiG skilled opeiatois, eaily recouise to the X-ray m doubtful tho- 
racic cases, and the more widespread development of mtrathoracic sur- 
gery Grunmach, liolzknecht, and Otten have all diagnosed lung tumors 
with the X-ray Theie is little doubt that the use of differential pres- 
sure will become more widespread, and in time well-trained thoracic 
surgeons will be found in all medical centers. 
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Even iindei tlie most favorable conditions only a ceitain percentage 
of lung tumois are opeiable Seydel, who has studied this question on 
autopsy material shows that 26 9 pei cent of lung sarcomata aie oper- 
able, and only a little largei peiccntage of pleural saicomata Caicmoma 
of the lung presents a veiy much less favoiable opportunity — -only 9 
per cent being operable Lung carcinoma metastasizes eaily, is frequent- 
ly situated at the loot of the lung, where it is not very accessible, and is 
often sui rounded by dense adhesions Carcinoma of the pleuia is like- 
wise operable in only about 9 per cent of the cases However, as Sey- 
del’s figures are based on post-mortem observations, it is fair to assume 
that, when our methods of early diagnosis are moie perfect, the percen- 
tage of operable cases will be considerably higher 
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CHAPTER V 
DISEASES OF THE PLEURA 
Joseph A. Capps 

HISTORICAL 

The term pleuritia was used by the old Greek physicians to designate 
those inflammatory affections of the respiratory organs in which pain in 
the chest was present Hippocrates distinguished pleuritis from peri- 
pneumonia and classifled the varieties according to location into P as- 
cendens and deacendens and P anterioi and posterior , according to cause 
into P sanguinea, biliosa, pituitosa, and melancholia, according to the 
character of the exudate into P sicca and humida Herophilus and his 
followers believed the lung is always inflamed in pleuritis, hut that the 
pain originated in the costal pleura and intercostal muscles 

The view that pleuritis is only a complication of lung inflammation 
was also held by writers of a more lecent period (Sydenham, 1Y49) 
Pinel was one of the first (1818) to create for pleuritis the position of 
an independent disease of the serous membranes It was leserved for 
Laennec (52) (1825) to build the foundations of the pathological 
anatomy of pleuritis, and by his discoveries and observations in ausculta- 
tion and percussion to develop the science of diagnosis in diseases of the 
chest As a result of his teachings many contributions to the subject 
have been made, chief of which in importance ranks the universal treat- 
ment of pleural effusions by thoracentesis 

Thoracentesis. — Paracentesis of the chest for the purpose of with- 
drawing fluid exudate has been practiced from the earliest periods The 
history of this operation from its inception in ancient times, through cen- 
turies of neglect, to its revival in the nineteenth century is one of the 
most interesting chapters in medical therapy. What a remarkable tribute 
to the influence and dominance of the Greek school of medicine that for 
over two thousand years its teachings and tenets were accepted as authori- 
tative and final f 

Hippocrates advocated paracentesis for the identical conditions in which 
It is practiced to-day, namely, for effusions of every kind whether they 
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be simple dropsy, purulent hcmoiibagic exudates, ui a combination of 
fluid and air The last named coiidilioii ol hydiopiieuinothoiax he was 
especially successful in treating, because he had discovered a leliable sign 
for its recognition in the so-called succiission sounds Doubtless better 
results in the treatment of the other forms of pleural exudates would have 
been obtained had he been able to make accurate diagnoses As a con- 
sequence of this uncertainty in recognizing simple eflusions, however, 
tapping was resorted to only when enormous distention of the chest had 
taken place, with a bulging of the interspaces fiom the pent-up pus, or 
when a traumatic pleurisy with pneumothorax had occurred The open- 
ing was made by bistoury or actual cautery either through an intercostal 
space or a perforated rib The fluid was allowed to flow until the cavity 
was empty, and, if necessary, the opening was cleared out from time to 
time with a metal sound 

Galen and Celsus accepted these Hippocratic teachings, but appar- 
ently had little experience with the procedure 

During the Dark Ages paiacentesis received very little attention, ex- 
cept as to the relative merits of cautery and knife In the seventeenth 
century Goulu (1624), Lusitanus (1644), and other surgeons who were 
performing abdominal paracentesis advocated tapping foi hydrolhorax 
as well as for empyema and claimed favorable results The danger from 
air entering the chest during the evacuation of fluid was the subiect of 
many polemics at this period Bartholin observed that in penetrating 
wounds of the chest recovery was most rapid when the wound was closed, 
and from this he reasoned that the opening made in paracentesis should 
be closed as soon as possible Bontius, on the other hand, looked upon air 
in the chest as haimless This fear of pneumothorax, howevci, increased 
and led to the introduction by Scultetus (1669) of evacuation by aspira- 
tion and suction Hot long afterwaid Drouin (16T5) and Lurde (1165) 
recommended for thoracentesis the use of the trocar, such as was employed 
in abdominal puncture, but the instrument was coiisideied too crude by 
the leading physicians of that day The chief objections to the trocar 
were the danger of penetrating the lung, of injuring the intercostal artery, 
and, finally, of withdrawing the fluid too rapidly To obviate the last 
mentioned difficulty only a small portion was drawn ofl: eveiy day With 
the advent of Laennec came a new order of things Speciilalioii gave way 
to careful observation, guessing to exact diagnosis It became possible 
to detect the presence of pleuial eifusion and to locate it Hor was 
Laennec slow io follow up his pathological and clinical discoveries with 
logical suggestions for treatment With rare discernment he stated that 
acute pleuritis with rapidly forming exudate offered a better prospect 
of cure by tapping than the chronic cases of empyema His experiences 
in draining empyema by the trocar met with little success. Strange to 
say, Laennec’s own countiymen were slow to adopt the operation, since 
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it was nearly twenty years lalor that Tionssean (02) lead his celehrated 
memoir before the academy, and by his influence and extensive experience 
established thoracentesis as a safe and valuable method of tieatment In 
England the innovation was brought about by Davies (1835), Koe (1844), 
and Hughes (1846) Likewise, in Geimany, Becker (1834) and, m 
Austiia, Schuh and Skoda (1841) were the champions of the jiiocedure 

America is indebted to the writings and obseivatioiis of Bowditch 
(12) foi the introduction of this tieatment He relates that in 1848 
“the general voice in this couiitiy is against opeiation in any case, and 
that when advised at all the operation is incision^’, Wyman improved the 
old trocar by devising a smaller instrument which was connected with 
an aspirating pump It was this apparatus that Bowditch employed 
The indications given by Bowditch are to tap whenever the chest is full, 
in eithei acute or chronic cases , in cases where there is alarming dyspnea 
even if the quantity of fluid is small, in all acute cases wheie absorption 
IS slow 

The introduction of aseptic principles has had its effect in minimiz- 
ing the dangers of infection and has thereby served to popularize the 
opeiation Otherwise no important advance has been made m this form 
of treatment except in the improvement of the apparatus. 


CLINICAL PATHOLOGY 

In order to intelligently assist natuie in the treatment of plenritis it 
IS necessaiy for the clinician to have a clear understanding of the nature 
of the inflammatory piocess, to discover, if jicssible, its oiigin, to com- 
prehend as fully as may be the physical, chemical, and physiological 
steps by which spontaneous absorption and resolution take place 

111 pleuritis there is always an exudate which is composed of blood 
cells and liquid When the inflammation is very mild the pleural lining 
IS pieserved, but when it is severe a thick layer of fibrin forms, and the 
endothelial cells perish in the process of coagulation necrosis Theie aie 
many vaiieties of exudate, but the chief forms aie the fibiinous, oi dry, 
pleurisy, the serofibrinous, in which a consideiablo amount of clear fluid 
IS present, the hemorrhagic, and the purulent, in which the fluid is cloudy 
and thick from the presence of pus cells 

Absorption of Exudates — For the first few days of the inflammation 
secretion is actively earned on hy the endothelial cells, and under the 
influence of chemotaxis the leukocytes are poured out by the blood to 
participate in the fibrin formation. The outflow of serum fiom the blood 
IS largely regulated by osmosis 

When the irritation ceases and the inflammation subsides absorption 
begins. 
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Absorption of Fibrin. — The absorption of fibrin is preceded by a 
gradual disintegration and solution of the solid material Opie (67) 
has shown that the polynuclear leukocytes produce an enzyme, called 
leiikoprotease, which in an alkaline medium digests the fibrinous sub- 
stance and thus prepares it for absorption At the same time, new blood 
vessels make their way from the serous layer into the coagulated mass 
and the orgamzation of connective tissue is inaugurated In the couise 
of time the operation of these three agencies — digestion, absorption, and 
organization — brings about the disappearance of the thick false mem- 
brane and leaves a thinner layer of tough fibrous tissue This sear tissue 
remains indefinitely as an adhesion 

Absorption of Fluid.- — The absorption of fluid exudates is moie sim- 
ple and expeditious Under favorable circumstances the liquid may dis- 
appear entirely in two or three weeks, but with surprising frequency the 
fluid may show little or no tendency to dimmish for a long period of time 
What IS the reason for this failure on the pait of the system to rid itself 
of a harmful secretion ? As the exudate is carried away by the lymphatics 
and blood vessels, it is apparent that any mechanical obstruction of these 
channels would seriously interfere with its removal 

The lymphahcs principally concerned m the drainage of pleural 
exudates are those situated in the costal and mediastinal pleura Fleiner 
injected India ink into the pleural cavity and found the pigment was 
taken up by the parietal pleura and deposited in the intercostal lymph 
glands , also by the mediastinal pleura and deposited in the tracheal lymph 
glands, but never in the bronchial glands. The diaphragmatic pleura did 
not absorb pigment Interesting m this connection is the obseivation that 
pigmented fluid in the abdominal cavity is transported to the lymphatics 
of the diaphiagm but does not ieach the pleural camty This impermea- 
bility of the diaphragmatic pleura protects the pleural cavity from drain- 
ing off the abdominal fluid in ascites. Bacteria, on the other hand, seem 
to penetrate the diaphragm with ease Auerbach (4) states that out of 
179 cases of subphremc abscess 101 developed pleuiisy 

The efficiency of lymphatic drainage depends not only on the patency 
of the ducts, but also on the respiratory movements of the thorax Dyb- 
kowsky (26) claims that the antagonistic action between lungs and inter- 
costal muscles during inspiration is of great importance in absorption 
In rarefied air inspirations are more forceful, the intercostal spaces are 
depressed, and absorption is i apid In compressed air, on the othei hand, 
the respiratory movement is limited and absorption is slow For the same 
reason a large collection of fluid tends to immobilize the affected side of 
the chest and thereby interferes with the lymphatic circulation 

Absorption of pleural fluid by the hlood depends to a large degree on 
osmosis Starling and Tubby injected 50 c c. of a 10 per cent solution 
of HaOl (hypertonic) into a healthy pleural cavity, and three hours and 
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a half later found 170 c c. of fluid in the chest, thus demonstrating the 
osmotic flow of liquid into the pleural cavity When they in]ected a 
hypotonic solution (14aCl, 75 per cent , or distilled water) into the thorax 
absorption rapidly took place, thereby showing the osmotic flow out of 
the pleura An isotonic solution (HaCl, 92 per cent ), however, was ab- 
sorbed with a lapidity equal to that of the hypotonic solution, a fact 
that cannot be explained by osmosis It is necessary to assume, there- 
fore, that the endothelial cells are directly active in absorption and that 
when they have i cached then limit the passage of fluid is detei mined by 
differences in osmotic pressure 

Another factor influencing absorption is the mtrathoranc pressure. In 
the light of the experimental work of Emerson (28) it is probable that 
absoiption is favored by moderate pressuie of fluid within the thorax 
Excessive piessure exeited by a large accumulation of fluid impedes the 
return of the venous blood to the heart through the inferior vena cava 
and theieby diminishes the systolic output of the heart and lowers the 
systemic blood pressuie 

Purulent exudates may undergo absorption, but unless evacuated by 
artificial means they often digest the surrounding tissues and rupture 
through the bronchial tubes or the chest wall Encapsulation and casea- 
tion aie occasional end stages of the spontaneous cure 

Absorption of Gases. — Kosenbaeh (78) established the fact that O 
and CO 2 are more quickly absorbed by the pleuia than bT. A Schmidt 
(83), after injecting 1,000 c c of 0 into a healthy pleural cavity, found 
that absorption was complete in three to six days Air requiied six to 
twelve days He repeated these experiments in eases of pleurisy, and 
noted that the absorption of all gases as well as fluids was much delayed 
Often evidence of the gas could be detected by percussion weeks after its 
introduction. 

The absorption of gas is interfered with not only by inflammation of 
the pleura, but also by a high mtrapleuial tension which restricts the 
movements of the lung and the diaphiagm Eor this reason gas is more 
slowly absorbed when the amount is excessive or when a large amount of 
fluid is piesent 

Permeability of the Mediastinum — ^In contrast to the diaphragm the 
tissues of the mediastinum are highly permeable If normal salt solu- 
tion IS injected into the pleural cavity of a dog in liberal quantities a 
large proportion makes its way through the mediastinum to the opposite 
pleura] cavity before absorption takes place Cottonseed oil is absorbed 
very slowly by the pleural membrane, but it has no difficulty in penetrat- 
ing the mediastinum 

Clinical experience likewise indicates that transudates of mechanical 
origin (e g , cardiac dropsy) shift readily from one side of the chest to 
the other Pleuritic exudates of inflammatory origin, however, do not 
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display any sucli tendency The exudate remains localized on one side 
We must, therefore, assume that the serous inflammation destioys the 
perinealoility of the mediastinal membrane 

Mechanical Effect of Exudate. — Garland (42) was one of the first 
to demonstiate that pleuial fluid first collects at the base of the chest be- 
tween the undei surface of the lower lobe and the diaphragm A large 
quantity may collect iii this legioii before dulness is appaient The 
fluid compresses the lung m an uiiward diiection, and by its weight tends 
to depress the diaphiagm The nieie obliteiatioii of lung space, howevei, 
IS a less serious event than the impaiinieiit of respiiatory action owing 
to the presence of a foieigu body between the intimately opjiosed surfaces 
of lung and diaphragm With further accumulation of fluid the lung 
retracts still inoie, until it usually lies close to the sjunal column By tins 
time the diaphragm is flattened out and occupies a low position and ceases 
to move on the affected side with lespiratioii Similarly the intercostal 
muscles on the affected side aie inactive The heart is displaced towaid 
the healthy side, and the mediastinum is pushed over, especially at the 
lower levels 

The letracted lung becomes atelectatic, and unless relieved of the 
pressure of fluid may be so bound by adhesions that it cannot reexpand, 
or, at best, only partially 

The Intrathoracic Pressure of Exudates — Quincke (73) measured the 
tension of pleural effusions and found an absolute pressure varying 
from 0 to 26 mm Hg, with an average of 10 mm The press uie, as a 
general thing, is pioportionate to the amount of fluid piesent within the 
thoiax The positive pressure tends to he neutralized, and may even 
become negative during the act of inspiration The more mobile and 
expansile the chest wall, and the more active the opposite lung, the greater 
IS the tendency to a low positive or to a negative pressure For this 
reason the exudate in childien is under a lower pressure than in old 
people The presence of adhesions hy immobilizing the ribs gives rise to 
a higher pressure of an effusion Sclireiber (86) is of the opinion that 
the difference in pressure of the effusion between expiration and inspira- 
tion, or the fall in pressure during inspiration, is a reliable measure of 
the compensating activity oi the healthy lung Furthermore, he con- 
siders a strongly negative pressure after tapping an evidence of normal 
expansion of the well Iniig and, therefore, a favorable prognostic sign 

Influence of Exudates on Circulation, — ^If fluid is injected into the 
pleural cavity of an animal the geneial arterial ‘pressure maintains a con- 
stant level until the space is almost filled, then quite suddenly the pres- 
sure falls to a low point and death is imminent Lichtheim’s (56) ex- 
periments teach us that four-fifths of the lung vessels can be excluded 
from the circulation by ligatures without causing any marked change in 
the systemic arterial pressure. This is hy no means a proof, however, 
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that the various parts of the body aie well supplied with blood The pres- 
sure 111 the pulmonary artery is increased even by a moderate efiusion, 
and the preservation of a normal tension in the systemic artei les is merely 
an evidence that the right heait is capable of perfoiming its additional 
work 

Accumulation of fluid in the chest not only impedes the flow of blood 
through the lungs, but by lowering or destroying the noimal negative 
pressure within the thoiax obstructs the flow of blood from the body veins. 
Under noimal conditions each inspiration creates such a strong negative 
pressure that the blood is sucked into the thoracic veins fiom the periphe- 
ral veins The presence of fluid impairs this inspiratoiy flow, and the 
pressure in the hody veins steadily rises Usually the venous stasis is 
partly overcome by compensating inspiratory movements, i e , by deeper 
inspii ation 

It should be emphasized that the mere oblitei ation of lung space is of 
little consequence More serious in their effects are the obstiuction of the 
pulmonary cii dilation, which is compensated for by the right heart, and 
the impairment of the negative intrathoracic pressure, and resulting stasis 
in the body veins, which is compensated for by deepened respii ation 

Cause of Death from Pleural Exudate. — ^Many explanations have been 
advanced for the occurrence of sudden death in cases with a large pleuial 
effusion Trousseau and Leichtenstern supported the view that hea7t 
failwe, induced paitly by the high pulmonaiy tension and paitly by dis- 
placement and tension of the organ, was the cause In order to accept 
this view we must suppose that the heait muscle has been gieatly weak- 
ened by the toxins of disease Yet experience teaches that sudden death 
often takes place from a rapid collection of fluid long before the infection 
could badly cripple the heait Moi cover, the researches of Eomberg and 
Passler (77) have given ample proof that the heart can successfully resist 
infectious toxins for long peiiods, and that terminal collapse maiks a 
breakdown on the part of the vasomotor system, rather than of the heait 
Kosenbach (79) attributes the fatal collapse in pleural effusions to an 
obstiuction of the venous flow from the hody into the thorax A con- 
tributing factoi IS produced by the violent action of the diaphiagm on 
the healthy side, which twists and perhaps kinks the inferioi vena cava 
Quite apart from any kinking of the vein, there seems to be abundant 
reason for accepting this view The piogressive obstruction to the venous 
flow finally brings such a small volume of blood to the heart that the sys- 
tolic output is inadequate to fill the arteries, and the general pressure 
rapidly falls 

It is nearer the truth to say that the venous circulation fails to supply 
the heart with blood than to say the heart fails 
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PAIN SENSE IN THE PLEUEA 

Pam IS perhaps the most constant and important symptom of pleuritis 
A careful observation of the distribution of pam is essential to a cor- 
rect diagnosis of the seat of intlaimnation In an experimental and clin- 
ical study of pleural pain, we (18) have reached the following conclu- 
sions 

1 The visceial pleura is not endowed with pain sense 

2 The panetal pleura is richly supplied with sensory fibers from 
the intercostal nerves Iiritation of the pleura induces sharp pain that 
IS accmately located by the individual over the spot that is touched 
Such irritation m our experience never gives rise to “^heferied pam” in 
the neck or in ihe abdomen The powci to locate sensory impressions 
seems more highly developed in the anterior and lateial portions of the 
paiictal pleura than in the posterior 

3 The d%ap]i7 aginahc pleura derives its sensory supply from two 
sources, the phrenic nerve and the last six intercostal nerves The central 
portion of the diaphragmatic pleura is innervated by the phrenic nerve 
Irritation of this portion sets up pain in the neck A peripheral rim of 
the diaphragmatic pleura, which is 2 or 3 inches wide anteiiorly and 
laterally, and a segment corresponding to the posterior third of the mem- 
brane, are inneivated by the sensory fibers of the last six intercostal 
nerves Iiritation of these aieas gives rise to pain in the lower thorax, 
in the luinbai region, oi m the abdomen 

The nech pain arising fiom iiritation of the central portion of the 
diaphragmatic pleura is a tine referred pain, the afferent impulses leach- 
ing the cervical cord through the phrenic nerve trunk and exciting effer- 
ent impulses m the skin and superficial tissues supplied by the third and 
fourth spinal segments This pain is characterized by a point of maxi- 
mum pam and tenderness and by a surrounding zone of cutaneous hyper- 
esthesia and hypei algesia The maximum point of pain has a remark- 
able tendency to appear along the ridge of the trapezius muscle (fourth 
spinal segment) 

The pain elicited by irritation of the peripheral or posterior portion 
of the diaphragmatic pleura is also a true ^^refeired pain ” The pain is 
usually distiihuted in segmental areas over the lower thorax and epigas- 
trium, sometimes extending downward over the whole abdomen on the 
same side (seventh to twelfth dorsal segments) The pain is both spon- 
taneous and is associated with hyperesthesia and hyperalgesia of the skin 
and superficial tissues on pressure 

The distnbuhon of the pain is determined by the degree of irritation 
and by the part that is touched. The more intense the irritation of the 
pleura, the greater the tendency of the pain to spread down over the lower 
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abdomen Eaiely from strong pressure the pain is Ulateiul, extending 
over both sides of the abdomen When the posterioi poition of the 
diaphragmatic plenia is irritated the pain is most marked in the lumbar 
region 

4 The pe'itcard%al plema receives its sensory innervation chiefly if 
not exclusively from the phrenic nerve Iriitation of this part of the 
pleura is followed by pain in the neck of the same character and in the 
same locations as that induced by irritation of the central portion of the 
diaphragmatic pleura This pain is a “referred pain,” characterized by 
a maximum point of tenderness and pain, by hyperesthesia and hyper- 
algesia to piessure of the surrounding skin, and by muscular iigidity 

5 In an extensive series of cases of diaphragmatic pleurisy in some 
of which the diagnosis was confirmed by autopsy, pain of the segmental 
type over the lower thorax, abdomen, or lumbar region was piesent in the 
great majority In about one-half the cases pain in the neck was com- 
plained of This cervical pain was always in the legion supplied by the 
third and fourth spinal segments, showing a prefeience for the tiapezius 
ridge There was always a point of maximum pain and a surrounding 
area of hyperalgesia and hyperesthesia of the skin. 


THE ONSET 

The onset of pleurisy is so protean in its manifestations that only a 
rough picture can be diawii Two types may be described 

1 The attack begins abruptly with chilly sensations or an outspoken 
chill followed by fever, pain, sweating, and cough Such is the origin of 
pleurisy accompanying pneumonia or of a primary pneumococcus infec- 
tion Many tuberculous pleurisies also have a stormy onset 

3 The initial stage is insidious, often without any symptoms point- 
ing to the chest A rapidly developing anemia, the appearance of a di- 
gestive disturbance with loss of appetite and weakness, or of shortness of 
bieath on exertion, lead to a physical examination and the discovery of 
fluid in the pleiiial cavity The pleurisy can develop de novo oi come on 
as a complication of a chronic disease, such as cancer or Rright’s disease 


CLINICAL COURSE 

The further course and prognosis cannot be predicted from the nature 
of the onset, for an acute stormy attack may progress favorably and end 
m complete spontaneous absorption and recovery, whereas the slowly form- 
ing exudate with little febrile disturbance sometimes displays a remarkable 
persistence and a tendency to reaccumulate even after evacuation The 
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helpful factors iii detcrminiiig the course of the aflectiou are to be found 
m the undei lying cause and in complications A pneiiiiiococcub oi tubei- 
culous exudate is likely to absoib unless it becomes purulent, wheieu]Don 
aitificial diainage is imperative Occasionally from a pneumococcus 
pleuiisy a pneumonia starts up and places the subject in jeopardy In 
tubercular pleurisy a secondary involvement of the lung or of the bron- 
chial glands is not uncommon and the outlook is lendered more grave 
A pleurisy complicating caicinoma usually lesults fatally, because it 
tends to reappear after repeated tappings. On the other hand, the pleural 
effusion complicating iheumatic arthritis iieaily always ends in recovery 
Empyema, whether primaiy or a sequel to a seious exudate, is a dan- 
geious condition which, as a rule, ends in fatal sepsis when left to nature 
In lare instances, however, absorption takes place or spontaneous rupture 
occurs into a bronchus or externally through an intercostal space 

End Eesult after Absorption. — The end lesult in cases which recover 
under natural means is often a matter of surprise. A year after the 
attack an examination will reveal, perhaps, no evidence of thickening and 
a complete letuin of function on the pait of the lung In a less favorable 
case some letraction of the chest on the diseased side is found, and a mod- 
el ate restriction of the respiratory excursion. In more chionic and ob- 
stinate cases, particulaily those with puiulent exudate, the side of the 
thorax is flattened, the ribs and diaphragm move veiy little with respiia- 
tion, the peicussion note is dull from the thickened pleuia, the lung is 
functionless, and the heart displaced Heedless to say the last described 
termination can generally be obviated by modern methods of drainage 


TREATMENT 

Prophylaxis is a term that can be used only in a relative sense in con- 
nection with pleurisy In an infectious disease like typhoid fevei definite 
preventive measures to safeguard water and food are truly prophylactic 
The possibility of cariyiug out prophylactic precautions m pleurisy le- 
solves itself into an effort to pi event the primaiy disease to which the 
pleural inflammation is secondary, or to avoid those exciting influences 
which induce the complication of pleurisy Thus a phthisical individual 
should be moie caieful than a healthy one in avoiding exposure to cold, 
over-exertion, or exercises that subject him to trauma The same warning 
is necessaiy for the subject of chronic heait or kidney disease 

A causal theiapy also has its sharp limitations, since for most forms of 
pleuritic infection no specific treatment has been perfected It is true 
that some authors speak of the salicylates as specific for the iheumatic 
forms of pleurisy, but it cannot be faiily claimed that salicylates are a 
cure for the ordinary rheumatic arthritis. More leasonable is the belief 
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in the specific action of the lodids in syphilitic pleurisy ITniortnnately 
these cases aie not iiumeions and always aie difficult to recognize Tlie 
last lew }eai& have seen a gi owing tendency to search the body over foi 
a primal y locus ol infectious mateiial, and to eradicate this souiee of 
blood contamination, whether it be a middle-ear abscess, a carious tooth, 
or a pus pocket in the tonsil Eeidler in 1895 called attention to the 
frequency of pleniisy following tonsillar infection, either alone or asso- 
ciated with aithritis The removal of such a focus by tonsillectomy has 
given many brilliant results and is deserving of more frequent trial m 
the future. 


Geneeau Indications 

Rest — Rc'gardless of the special origin of the pleurisy, rest i& the first 
essential of treat men! There is no donht that lost conserves the foices 
of the body oigaiiism and thereby increases its resistance against the 
invading poison When the onset is acute, with fever, the patient should 
he confined to bed and lemain there until the temperature has returned 
to normal The patient often fails to realize the necessity of complete 
lest Hence it is incumbent upon the physician to explain the danger of 
extension of the piocess fiom pleura to lung, and especially of the devel- 
opment of a ehionic tuberculosis Physical exeicise does not simply 
increase the work of the heait, it also heightens the lespiratoiy movements 
and diieetly irritates the inflamed tissues 

Fresh Air. — Eresh air is of great benefit in ifienrisy, as it is in all 
other afiections of the respiratory a^Dparatus Whenever possible, a sleep- 
ing porch or tent should he utilized The patient out of doors breathes 
more slowly and with greater ease and secures sounder sleep Why a 
pel son IS more comfortable out of doors than in a loom with open windows 
IS not generally understood, although the testimony of tuberculous patients 
to the fact is overwhelming Hill (47) and Pflnge (71) have shown by 
expel imeiits that indoois the expired air as a rule remains for some time 
in the vicinity of a personas face, so that he inhales air containing a con- 
sideiahle pioportion of his own bieath. They find that the chemical 
changes in the chaiacter of this leinspired air, such as an excess of car- 
bon dioxid, or deficiency of oxygen, exercise no deleterious effect on the 
individual The sensations of discomfoit are due to the heat and moisture 
piesent Out of doors, on the other hand, theie is almost always sufficient 
shifting of air currents to quickly cany the expired hieath away In 
other woids, motion of the air combats the harmful effects of heat and 
moistiue thiowii off hy living bodies, and is therefore necessaiy for per- 
fect ventilation The use of the electric fan in crowded wards or in the 
sickroom should be moie generally adopted. 
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FIBRINOUS PLEURISY 

The fibrinous, or ^^dry,” pleurisy is the most common variety. The 
majority of subjects coming to autopsy exhibit adhesions between the 
pleural blades, yet comparatively few during life have been aware of an 
attack of pleurisy It is probable that many instances of so-called inter- 
costal neuralgia or rheumatism are associated with a limited fibrinous exu- 
date which may entirely escape the attentive ear of the physician To 
designate these casual adhesions as invariably tuberculous is beyond the 
v/ari ant of our knowledge . Until further light is shed on then origin we 
must attribute them to various causes, including bacteiial, mechanical, 
and toxic E Grawitz (44) believes that many of these adhesions are due 
to the inhalation of particles of dust, which find their way thiough the 
lymphatics to the pleuia Such pleurisies, he thinks, pi ogress *favoi ably 
and give rise to few symptoms. Dry pleurisies in the vicinity of the apex 
and upper lobes, where the respiiatory movements aie slight, are espe- 
cially prone to be latent Hence the physician is rarely consulted in the 
early stage of these quiet or latent cases It is only in advising an after- 
treatment that he can be of seivice 

The treatment of acute fibrinous pleurisy of an outspoken type is 
largely symptomatic, the etiological factors having much to do with the 
later management of the ease. 

Acute Fibrinous Pleurisy 

The symptoms of acute dry pleurisy are pain, often described as a 
‘‘stitch in the side,” cough that is sharp and unpi oductivc, rapid and 
shallow respiration, and fever. The pain is aggravated by cough or deep 
breathing, and is most intense in the region where the friction mb is 
heard with the stethoscope 

Pam. — Strapping the afiected side with a broad strip of adhesive 
plaster sometimes brings relief by lessening the excursion of the ribs In 
our experience, however, the procedure is not often successful and has the 
disadvantage of being a hindrance to auscultation 

Hot and cold applications to the seat of the pain aie both employed 
A hot compress or hot water bag is usually giateful to the patient Cold, 
in the form of an icebag or a compress, is preferable, since it acts favor- 
ably on the fever A lemarkably efficacious way of applying cold for the 
relief of pain is by the use of strips of linen, cut twelve inches long and 
two inches bioad, first laid on a cake of ice and then applied parallel to 
the ribs The strips should be frequently removed and replaced with 
others freshly chilled by ice By this method the author has seen the 
severest pain gradually subside in the course of a few hours 
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0\y\ates are valuable and at times indispensable At tbe onset, witb 
febnlji isymptoms, 10 grains (0 6 gm ) of Dover’s powder, or 1/6 gram 
(0 01 giji ) of morphia, is helpful The morphm may be repeated the 
follo^mg night if the pain persists At the same time, the cough is 
bened|t}d by this narcotic 

Th 5 Jiowels should be cleared out at the onset with calomel, followed 
by a sa line It is desirable to continue the use of Epsom salts or Hunyadi 
water (jvcry moining until the fever subsides Under these measures the 
ordinkjjyj case of pleurisy makes a speedy recovery. For several weeks 
after tab disappearance of all symptoms especial care should be taken to 
avoidj ( hilling, violent exercise, or great fatigue. 


Serofibrinous Pleurisy 

ijii 9 Itreatment of pleurisy with effusion resolves itself into four lines 
of eArtj firstly, the treatment of the infection itself, secondly, the relief 
of distressing symptoms, thirdly, the attempt to limit the secretion and 
encourage its absorption, fourthly, the evacuation of fluid by operative 

meanitJl ; 

Treatment of the Infection 

AW the onset of an acute attack much may be done to modify its 
severity I by the piompt administration of calomel, followed in the course 
of eit itj hours by a full glass of Hunyadi water or an ounce of Epsom 
salts I |ljf fovei sets in abruptly a hot bath is advisable to promote diapho- 
resis I Medicinal remedies with a specific germicidal action on the infec- 
tious jgfent aie wanting Since Feidler showed that pleurisy often has the 
same nfectious oiigm as rheumatic arthritis, many writers have advo- 
cated .ajrge doses of the salicylates as an efficient antiseptic Rosenbach 
(79) udvoeates this remedy because the derivatives of the salicylates are 
found after internal administration in pleural exudates and transudates 
Tlfaj; salicylic acid reduces the temperature and notably alleviates 
pain 13 |not open to question, but we believe with Unverricht (94a) that 
the cl: njLcal data at hand do not justify the statement that it materially 
chang iSj the course or duration of the disease. It is best given in the early 
stago md in large doses (40 to 100 giains a day — 3 0 to 7.0 gm ) 

Qi inin IS considered by many to favorably influence the disease 
Cari|<lrj 3 (21) recommends giving 6 to 10 grains (0 3 to 0 6 gm ) per 


diein l^roughout the febrile period. 


Symptomatic Treatment 

J fm relief of pain is obtained by the measures described for dry 
py Since the pain is usually severe and lasts but a few days the 
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injection of mo7phtn is altogethei the most eflective remedy Hext in 
value is the use of cold applicaUonSj or, in weak individuals with poor 
circulation, of hot compresses 

Dry Cupping. — Dry cupping over the painful area acts as a deriva- 
tive, withdi awing blood fiom the congested pleura It is a simple pro- 
cediue and often yields excellent results 

Painting — Painting the skin with tincture of lodin has less to recom- 
mend it Inunction of the skin with oils containing salicylic acid has 
been defended, because absorption undoubtedly takes place In older 
to bring about any consideiable absorption, however, the rubbing must be 
continued for twenty minutes or more, and this is a trying experience 
for the patient 

Cough — The cough is at times a troublesome symptom, as it increases 
the pain As before stated, small doses of morphin or codein (gram 
(0 02 gm ) can be given often enough to afford relief 

Fever — Fever is seldom so high as to demand vigorous means for its 
reduction Salicylate of soda or aspirin are preferable to antipyrin, 
phenacetin, and other coal tar derivatives, as the lattei exert a depressing 
effect upon the heart and circulation Sponging the body with cool water 
or with alcohol and water is perhaps the best method of loweimg the 
body temperature Some prejudice exists against cool baths m pleurisy, 
but the success of this foim of hydrotheiapy in pneumonia is the most 
convincing answer to criticism. 

Measures to Ohece: Secretion and Aid Absorption of Effusion 

The dry diet of Schrott is a popular theiapeutic practice in Germany 
This consists of lean roast veal, stale lolls, and only sufficient water for 
deglutition for the first three days, then a half pint of red wine is per- 
mitted, and by the end of the week is increased to a pint The custom 
of hrmiing the liquids ingested has many adheients, but is not altogether 
supported by jibysiological reasons 

In approaching the whole question of the treatment of effusion we 
must clearly distinguish between transudates and exudates 

Transudates and Exudates. — Transudates aie of noninflammatory ori- 
gin and represent the outpouiing of seium into the body cavities They 
are caused by mechanical obstruction of the veins — venous stasis, wheieby 
the serum escapes into the tissues (diapedesis) — or by chemical processes 
affecting an outflow of serum (osmosis) In transudates the blood ves- 
sels and lymphatics remain patent Hence it is easy to undei stand that 
all measuies tending to reduce the body fluids (catharsis, diuresis, bleed- 
ing, etc ) have a direct influence on the transudate and promote its ab- 
soiption by lymphatics and blood vessels The evacuation of a large 
quantity of ascitic fluid in cardiac diopsy leads to a rapid absorption of 
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pleupl itiarifeiidate The complete di&appeai ance of plouial transudate 
in tyo dr three days is often seen, also, after a great outflow of urine or a 
watefry diarihea 

E ates, on the other hand, aie for the most part a secretion of the 
al cells, and the quantity of fluid thrown out depends not pri- 
marily dn stasis nor on osmosis, hut on the degree of irritation of the cells 
and their inflammatory leaction An exudate can foiin even when the 
body IS I exsiccated by loss of fluids, as, for example, in dysentery The 
small blood vessels and lymphatics aie obstructed by the inflammation 
Thus it happens that the removal of body fluids by any of the above- 
mentioned methods does not bring about rapid absorption necessaiily 
Absorpjion of an exudate seems to depend lather on some leaction in 
whuih the serous cells begin to absoib instead of secrete, and perhaps, too, 
on the activity of proteolytic enzymes by which the lymphatic ducts and 
capillaries are cleared of their coagulated contents 

^iYiljh a full knowledge of these facts it must be recognized, however, 
that ani eflusion may be a combination of exudate and transudate Eur- 
theimoie, it is possible that even in a pure exudate some of the lymphatics 
may rejnain peimeable and respond in some degree to depleting measures 
Oathautics ■ — Plydrogogiie cathartics, such as the compound jalap 
powder (3ss to 3i) (2 0 to 4 0 gm ) taken at bedtime, or a saline quaffed 
on risipg, are more useful in relieving abdominal distention and, indi- 
rectly, the dyspnea than in promoting absorption of the fluid One should 
be (sar^ful to avoid the exhausting effect of prolonged and excessive purg- 
ing A daily morning dose of sodium phosphate (3ii — 8 0 gm ) in a cup 
of hot iwater throughout the illness admirably serves the purpose 

DitiEETics — Diuretics, so efficient m transudates of caidiac and renal 
origin, I are of less value in pleural exudates. Hot infrequently it happens 
that, wjhile diuretics are being given, a copious flow of urine starts up and 
simultaneously the pleural fluid diminishes Rosenbach considers the 
diuresijfs a result of increased absorption from the pleural cavity, a se- 
quencej that is observed when no medication is being carried out Of all 
diuretics eaflein or diuretin [gr xv (1 0 gm ) three times per diem] are 
the mqst reliable in their stimulation of renal cells 

Oaudiovasculae Stimuuants — These are indicated if the blood pres- 
sure 1 ^ low or if the heart shows evidence of weakness Digitalis is most 
successful in those cases where, in the wake of an exudate, an additional 
transudate is created by a failing heart muscle The improved heart 
action reduces the amount of fluid, and, at the same time, causes copious 
dii.resjis Digitalis is best piescnbed in the form of the tincture, ten 
miuircs (0 6 c c ) four times a day, or of the powdered digipuratum, 
gr % to 1% (0 05 to 0 10 gm ) three times a day 

Ca^ffein is valuable for a small weak pulse, as it raises blood pressure. 
A convenient method of administration is the subcutaneous injection of 
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the eaifein and sodium benzoate, one gram (0.065) every four to six 
hours 

Diaphoretics —Diaphoretics have little to recommend them Pilo” 
carpm is especially ob 3 ectionahle because it stimulates bronchial secretion 
and thereby adds to the embarrassment of breathing Drugs having some 
chemical property that promotes absorntion of tliiid have been extensively 
employed Innnctions of mercnrial ointment, as advocated by Meininger, 
are not recommended. 

loniDS —The lodids have long enjoyed the reputation of aiding ab- 
sorption of exudates Eosenbach states that lodids find their way into 
transudates but not into exudates It has been claimed that lodids lender 
the vessel v^alls more permeable and increase the activity of the leuko- 
cytes, but there is little evidence to back up this hypothesis Holding to 
the belief that some pleurisies are of syphilitic origin, Steintzig looks 
upon lodid as a specific in these cases Oushny (33) contends that the 
undoubted efiiciency of lodids in removing syphilitic gummata has led 
to the unwarranted belief that other forms of exudate are similarly in- 
fluenced How much of the prevalent faith in the absorptive powei of 
lodids in serous exudates is based on mere tiadition and how much on 
sound empiricism must be determined by future investigations 

When the exudate is absorbed and the fever has subsided the after- 
treatment requires the greatest skill and judgment The patient may be 
allowed to walk and indulge in other mild exercise He should practice 
deep breathing, and spend a few minutes each day swinging light Indian 
clubs or dumbbells in order to encourage deep respirations and the filling 
out of the leti acted lung Later on, rowing and swimming are ideal 
forms of recreation. 

For at least one year following a pleurisy with effusion every effort should 
be made to live in the open air and sleep out of doors Loid (57) does not over- 
state the gravity of the condition when he says that “treatment should be based on 
the ascertained fact that thiee-fourths of all primary cases with effusions are 
due to tuberculosis and that two-fifths of primaiy cases develop some form of 
tuberculosis within foui to six years ” Is the subject a young person in school, he 
had best give up the confinement of study for one yeai and live in the country 
01 on a ranch Is the patient a clerk or other city worker with long hours at a 
desk, he had best change his employment to some task that keeps him in the open 
air Of course among the poor it is not often possible to change employment or 
residence, but with httle expense a sleepmg porch can be added to the house. 


Operative Measures 


Since the time of Trousseau, when thoracentesis had more enemies 
than friends, the operation has steadily grown in favor To-day one sel- 
dom hears the question discussed as to whether tapping is justifiable 
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The interest in the subject is directed to the considei ation of the most 
favorjijble jtime to operate and the best methods for its accomplishment 
Incications — iNmcATio Vitalis — The indicaho vitalis is the most 
firmly, established of all Trousseau (92) was the first to realize that 
finid -nay] collect so lapidly that by its mere mechanical pressure it can 
cause ^iea|h He graphically relates several instances where m his earlier 
experijpnee, with a large effusion accompanied by dyspnea, he timidly 
delayeid tapping and needlessly sacrificed a life In some acute cases the 
fluid :• ccfimulates with remarkable rapidity Within two or three days 
the pt^ur^l cavity may be entirely filled Rapid and lahoied breathing, 
orthopjneaJ, and cyanosis are the symptoms which should wain the phy- 
siGian||of jdanger. When physical examination reveals the upper border 
of fl,u:|d as high as the third rih in front, or the spine of the scapula be- 
hind, |knd| rapidly rising, it is not safe to postpone paracentesis longer 
Undep thpse circumstances the pulse rate and pressure can be ignored, 
as thejj' cajiinot be depended upon to forecast a dangerous or fatal collapse 
The p ils^ IS capable of maintaining a good pressure, though the volume 
usually diminishes, up to the breaking point Then its tension quickly 
falls l^nd j death is imminent The respirations, on the contrary, show 
signs bf elmbarrassment at a much earlier stage, becoming rapid, labored, 
and a I tiijnes irregular If the fluid reaecumulates after tapping, evacu- 
ation na^l be repeated without detriment. 

LijRGE Effusions — Large effusions of slower development must be 
withd lawn for the same reasons Nearly every clinician with hospital ex- 
perierye (Jan recall instances of large pleural exudate where thoracentesis 
was (: 3la;^"ed on account of the absence of alarming symptoms and the 
patieu : suddenly died It has been already mentioned that in 'plemitis 
acvtis ima the pulse is of little value as a warning signal of danger This 
is alsc tri|ie in the large effusions of slower onset Furtheimore, in these 
latter effusions even the respirations may be quiet and cyanosis be slight 
or ab |enn and yet danger lurks near by. The rapid development of 
alarm ng symptoms in these cases depends not on an exacerbation of the 
pleniijy with free exudate, hut on a failure of absorption Fluid may 
remai i in the chest for weeks and months, and it is constantly working 
injury to various organs The lung is impaired by pressure, the heart 
is at 1 le same time hampered in its action and poisoned by the infection , 
the di Lphragm is forced down by the weight of fluid and its tonus seriously 
impai ^ed The weakening of the diaphragm and intercostal muscles 
interf pres with the mechanism by which, during inspiration, the venous 
blood is sucked from the body to the thoracic cavity, and this flow is 
furth( r impeded by the presence of fluid in the chest, with its resulting 
positi '■e pressure 

A ter struggling under this tremendous load for a long period, a trivial 
tax 01 ; the patient’s strength, such as excitement, coughing, defecation, or 
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flight iiuisciilai ePoit, may Iniiig on ciiciilatoiy lailuro A hafc inle is 
to lemove the fluid if it hat. icached the level of the thud iih aiileiiorly 

Moderate Eefusiojst with Slow Absorption — At the piesont day 
no one questions the piopriety of opeiative proeediire for the removal of 
a large collection of fluid or of fluid increasing at a lapid late Any dis- 
astrous results of expectant tieatment in such cases can he attiihiited to 
either gross caielessness oi prociastination The patient with a moderate 
eflusion that is ahsorhing veiy slowly iiins less iisk of sudden death hut 
more risk of permanent mjiiiy An eflusion of model ate size, not leqiiii- 
ing immediate evacuation, is often left to the care of nature Weeks and 
months may elapse with no appreciable shrinkage in the volume of fluid 
The patient may he walking about, shoit of breath and easily tiled by 
exertion Upon physical examination the presence of fluid can often 
he detected only by the most careful percussion, since the diilness may 
he attiihuted to the thickened pleiiia Tapping and evacuation of the 
exudate in these cases are followed ordinal ily hy a rapid improvement in 
breathing and in general strength 

Other Considerations. — Other considerations that demand relief hy 
tapping, quite apart from the amount of fluid present, are a niaiked dis- 
placement of the heart and other neighhoimg organs, and the devGlo]nnent 
of dyspnea or cyanosis A relatively small collection of exudate may he 
circumscribed and so situated as to cause a serious distiiibance of the 
pnlmonaiy ciiculation The presence of myocarditis with dilatation of 
the heart, oi an impairment of the respiiatoiy function fiom an associated 
disease of the lungs, such as pneumonia, emphysema, etc , may necessitate 
the removal of comparatively small efliisions 

Choice of Time for Operations.' — For several days after the onset of an 
acute attack of pleiiiisy the flnid continues to acciimnlalo A time is 
reached when the inflammation subsides and the seeietory activity of the 
plemal inenibiane becomes quiescent This is the ideal time to perfoiin 
thoracentesis unless immediate intervention is demanded hy laind oi ex- 
cessive accumulation Generally a week or more elapses l3efoie the fever 
and seeietory reaction decline Since the time of Tiauhe (91) fevei has 
been looked upon as a sign of inflammatoiy activity and a coiitranidiea- 
tion to tapping It is desiiahle, whenever jiossiblc, to Avait fui Ihe tem- 
peratuie to fall, hut Unveriieht (94) has challenged the jitlilmh' of m- 
deflmte waiting because of its presence The existence of the exudate is 
peihaps a contributing cause to the fevei , at any rate, evacaiation fre- 
quently is followed hy a fall in temper atm e, ]nst as is commonly wit- 
nessed in emptying a pns cavity 

Contraindications. — In the opinion of many authorities there are no 
contraindications to thoracentesis in an outspoken pleural eflusion Father 
would we speak of the desirability, in certain cases, to delay puncture and 
to withdraw a comparatively small quantity of fluid. 
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B.oniger (51) has made a caiefiil study of the miliience of pleuritic 
efPusiou upon an undeilying tubeiculous iiiiection He finds the niflam- 
mato; y reaction has a decidedly favoi able effect on the course of the dis- 
ease and often leads to spontaneous cure The viitiie of the pleuiisy lies 
both an the comi3ression and enfoiced rest of the lung and in the produc- 
tion of chemical antibodies, which tend to bung about immunity Upon 
these’ grounds he advocates late tapping, pieferably two weeks aftei the 
onset of a primary pleuiisy Moderate ettusion in a secondary tubercu- 
lous Weurisy will often do more good than harm, and does not always 
need drainage In an outspoken pulmonary tuberculosis with cavity for- 
maticn the effusion may be allowed to lemain indefinitely or, at least, 
only a small portion need be lemoved 

Location of Puncture — The axillaiy space offers an excellent place 
for penetiating the chest wall, for in this region the muscular covering 
is thinnest and theie is least injury inflicted upon soft paits The in- 
tercostal spaces are widei here than ioosteiiorly The fifth and sixth 
intercostal spaces at the anterior or midaxillary line are usually chosen 
if the! fluid is piesent in large amount With a smallei exudate the pos- 
terioi^i route is preferable, enteiing the sixth to the eighth interspace near 
the angle of the scapula or in the scapular line One should bear in mind 
that 11 small effusion can fiequeiitly be diained posteiioily when a dry 
tapping IS encountered lateially or aiileiiorly As the fluid recedes the 
anteil.or portion of the chest heeomes resonant, while posteiioily an area 
of dumesa remains For this reason a puncture in the hack is more likely 
to yield a flow than one in front or in the side Still anothei advantage 
of the posterioi site is that the patient is not able to obseive the opeia- 
tion |md IS less frightened Unveiiicht (94) considers the danger of 
perforating the diaphragm much less when the trocar enteis the hack than 
when it pierces the axillaiy space Foi the inexperienced operator the 
posterior site is to be lecommended on the ground of safety 

FTp iu]e can he laid down for the puncture of encapsulated exudates 
and for inteilohai effusions The location of the most outspoken physical 
signs lof fluid, as determined by auscultation and percussion, must be the 
guide for the tioear In obscure cases seveial places may be tiied before 
the result is successful Mnsser (G3) states that a circumscrihed pleurisy 
IS sometimes located by the presence of an overlying aiea of tenderness 
to pressure 

Position of Patient. — ^In our countiy it is customary to have the patient 
assunie a sitting posture eithei on the edge of the bed or astride a chaii, 
with Ihe head and arms resting on the hack for suppoit In this way the 
hack I nd axilla are well exposed, and by elevating the shoulders the inter- 
space! are widened The chief advantage of this position is based on the 
idea that good drainage can he seemed only fiom the lowest point of 
the e|est, wheie the fluid tends to giavitate This leasoning is quite 
82 0 . 
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erroneous, for the rate of flow and the amount of fluid that escapes de- 
pend less on the hydrostatic pressure of the exudate than on the tension 
of the lungs and the activity of the intei costal muscles and diaphragm 
A simple illustration of this fact is seen by the familiar observation that 
a large effusion often refuses to flow spontaneously, while a smaller effu- 
sion may gush out under high pressure 

Moreover, there are several objections to the sitting position, namely, 
musculai exeition is incieased, especially on the part of the diaphragm, 
the tendency to cough is enhanced , the blood supply to the bi am is dimin- 
ished, thereby favoring faintness and vasomotor weakness 

The recumbent position with the shoulders raised by pillows oi a 
lateral position with the affected side iippeimost is recommended as 
a routine practice The exceptions to this rule aie cases of uncompen- 
sated heart disease, asthma or marked dyspnea, in which the upright 
posture IS necessary for comfoi table breathing 

Preparation — Absolute cleanliness and attention to aseptic details 
should be rigidly enforced as in any other surgical operation The instru- 
ments should be sterilized in boiling water, and care should be taken to 
see that the lumen of the trocai is patent The skin is cleansed with soap 
and water followed by boiled water and alcohol Over the immediate 
vicinity of the point selected for puncture the skin is then painted with 
tincture of lodin We have found a very satisfactory disinfectant in the 
place of lodin to be a satin ated solution of phenol, which is applied ovei 
a spot the size of a silver dollar and washed off in twenty seconds with 
alcohol The phenol not only cleanses the skin but exeits an anodyne 
effect on the superficial nerves Ethyl ehlond sprayed over the skin until 
fieezing takes place also deadens the pain to some extent The sharpest 
pain occurs not with piercing the cutaneous stiuctures, but with that of 
the parietal pleiiia. Hence a deep injection of cocain is necessary to 
anesthetize all the tissues Most clinicians find, however, that the pre- 
liminary injection of cocain is quite as distressing as the direct trocar 
thrust General anesthesia should never be employed in tapping serous 
effusions, even in weak or hysterical individuals, on account of the danger 
of pulmonary congestion or respiratory failure 

Choice of Instrument. — Shall the trocar or hollow needle be used ^ 
This IS a question that has elicited much discussion and that must be 
decided partly on the ground of peisonal preference. A simple hollow 
needle with a lateral foramen near the point can be introduced with less 
force and with less pain to the patient than a trocar The lumen is easily 
cleared out by a stylet should any obstruction to the flow occur The risk 
of tearing the lung with the sharp point, and of consequent production of 
pneumothorax or of bleeding into the pleural cavity, is more theoretical 
than actual, for such accidents are rare when one considers the innumer- 
able times this operation is successfully performed A more serious dan- 
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ger li-i eiieountcied in the mere sciatchiiig of the visceial pleura towaid 
the e';id of evacuation when the expanding lung comes in contact with 
the point with each respiratoiy movement. This irritation ordinarily 
gives rise only to cough, but exceptionally it may set up reflex disturbances 
of th (3 heart and vasomotor system 

T!fe trocar cannula, after the withdrawal of the cutting point, is less 
likely to iriitate the visceial pleura and is, therefore, the safer instru- 
ment Iiii choosing a trocar it is well to select one of the largest size which 
can bs readily inseited between the ribs, m older to provide for the free 
flow of a thick or stringy exudate. 

Method of Evacuation. — The trocar inserted into the pleural cavity 
and the stilette removed, the fluid flows out spontaneously The flow is 
intern littent, inci easing with expiration and diminishing or even ceasing 
altogejther with inspiration A similar ebb and flow takes place in diain- 
ing a sniall collection of ascitic fluid, but the variation is far less marked 
Theid is always sufficient positive pressure in ascites to diam off most of 
the flijiid I In a pleuial effusion similar conditions do not always exist 
If the effusion is very laige the fluid is under sufficient positive pressure 
to expel the first portion in a continuous stream, then anothei portion 
during expiiation only, then no more escapes, although the cavity may 
still contain two pints or more If the effusion is of moderate oi small 
proportions none may flow spontaneously because of the negative ultra- 
thoracic piessuie Under such circumstances aspiiation is necessary 

Another phenomenon seen in draining the thorax, that is not ob- 
served in fapping the abdomen, is the tendency to suck in air during the 
act of inspiration and thereby to create a pneumothorax This difficulty 
is ovelcoipe by attaching to the trocar a luhher tube about three feet long, 
which] is filled with sterile water and allowed to cairy off the pleural 
effusnjln by" siphonage 

Aspiratiok — S ince the introduction of modern apparatus the aspira- 
tion method foi evacuation of fluid exudate has become quite general 
In skilled hands there is very little risk, and the operation can he com- 
pleted expbditiously. For the inexperienced, on the other hand, the per- 
fect control of the flow is a temptation to withdraw the flow too rapidly 
and t(! gef ^ffhe last drop The method of siphonage avoids these pit- 
falls, as the flow is necessarily slow and the cavity is never completely 
emptiOd I In the great majority of eases siphonage removes as much 
fluid qs is| desiiable If the spontaneous flow is too small, then a slow 
cnrreiilt can be established by means of gentle suction 

AIpaeatus — Exploration — For the purpose of exploration it is com- 
mon practice to employ a Luer syringe of 5 or 10 c c capacity, fitted 
with a long needle of large caliber Sewall (88) has devised a simple ap- 
paratus consisting of a needle connected by a line of rubber and glass 
tubing with the bottom of a bottle half filled with water From the 
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upper portion of the "bottle another glass tube passes through the rubber 
coik, and to this is attached a lubbei tubing and mouth piece The mus- 
cles of the mouth serve as the piston, and the tip of the tongue as the 
valve of the syiinge It is simple, easily constructed, and can be used 
with a needle or trocar of any size 

Exploratory piinctuie to determine the presence of fluid and its loca- 
tion IS often used in the oflice of the physician or at the bedside, with 
the deliberate intention of draining the cavity at a later time When 
the diagnosis is leasonably ceitain the preliminary punctuie should be 
dispensed with and the operator be prepared to withdraw the fluid at 
the first tapping 

The trocar should have a sharp stylet which fits tightly in the 
cannula The cannula at its junction with the shaip point should be 
ground down to smoothness The outer end of the cannula has two out- 
lets, one with a stopcock for the admission of the stylet, the other 
placed laterally foi the rubber connection, which need not be disturbed 
when the cannula is cleaied out By the siphonage method about three 
feet of rubber tubing leads to a water-containing leceptacle By 
elevating or lowering the free end of the tube a vaiying degree of 
suction IS obtained All connections should be air tight, although the 
danger from the entrance of a moderate quantity of air has been 
exaggerated 

A good way to obtain a dependable aspirating force is to partially ex- 
haust the air in a large bottle of a capacity of at least 2,000 c c One 
method of accomplishing this result is by setting fire to a small charge 
of alcohol in the bottle and quickly inserting the stopper befoie the flame 
is out The rubber tubing connecting with the cannula at one end and 
the glass tube emerging from the stopjier of the bottle at the other end are 
provided with a clamp for the control of the suction. A more convenient 
but expensive apparatus is that of Potain, in which a vacuum is made 
in the bottle by means of a pump By means of a cock on the tube con- 
necting cannula and bottle the negative pressure can be turned off. A low 
pressure is desirable 

Precauhons m Tapping — ^A finger of the left hand is placed firmly 
in the interspace to be pierced, and the trocar forced through in a vei tical 
direction. An oblique insertion causes pain with every respnatoiy move- 
ment The point should glide over the lower rib to avoid the intercostal 
artery, which lies underneath the upper rib In his zeal to keep away from 
the aitery the novice is likely to wound the highly sensitive periosteum 
of the under rib needlessly 

Before using the aspirating cannula on the patient test its potency 
by sucking up sterile water This is also an assuiance that the bottle is 
properly exhausted We once, by a wrong attachment of the pump, pro- 
duced a positive instead of a negative pressure in the bottle When the 
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cocl| was tinned air was ioiced into the plemal cavity, fortunately with 
no |ll result 

\Rate of TWUid'tawal — The nioie slowly the exudate is withdrawn the 
safe': is the opeiatioii Slow diainage likewise gives the reti acted lungs 
a bcter o]!)poi tiinity to exiiaiid without exciting congestion Rapid evacu- 
ation of fluid tends to distuib both the pulmonary and systemic circula- 
tiom The artciial piessure tends to fall and the biam has an inadequate 
supbly of blood On these grounds we stiongly recommend simple 
sipnipnage whenever the method succeeds in maintaining a flow, other- 
wise the iflinimum suction lequiied foi the purpose is advised 

\iimoun\t to Withdraw — Ko definite routine can be carried out in 
dete dniniijig the amount of fluid to be withdiawn The question is best 
settlikl in j3ach instance by the size of the effusion, by the ease of diainage, 
and I by the condition of the patient duiiiig the proceduie Generally 
spea iing, an effusion that escapes spontaneously indicates a good tonus of 
the lungs and a ictiirn of lungs and diaphragm to their normal position 
Heii|3e one may lemove as much fluid as can be obtained by siphonage 
On the o'tjher hand, an effusion requiring considerable aspirating force 
to iijducejits flow chai acterizes lung tissue less capable of leexpansion, 
consequently less fluid should be removed 1,500 c c is a laige quantity 
for ivacuation Beyond this amount gieat care is necessaiy Certain 
clinipans have advocated the lemoval of only a few cubic centimeters, on 
the heoryl that absoiption will take place, provided the excess pressure 
IS relieved^ Stintzing and Gcrhaidt both claimed some success with this 
treat naent,! hut the lesults were not brilliant [I have made it a habit for 
many yeafs first to determine the chaiacter of the pleural fluid by with- 
draw ing a jfew cubic centimeters with a hypodermic syringe Unless there 
IS m bd of j hurry I wait for seveial days before withdi awing as much as 
I think IS 'necessaiy When this is done brilliant results may not he oh- 
taiin d, huf a sufficient number of exudates aie absorbed to make it worth 
whil i to t^y this method — Editor] Certainly the evacuation of the 
gieaipr proportion of fluid promotes absorption effectively, besides reliev- 
ing the displaced organs 

iit any stage in drainage the onset of pain, severe cough, or faintness 
IS a signaf to stop the flow momentaiily and, if the symptoms persist, to 
remeye the trocar 

Untoward Symptoms During Thoracentesis. ™The symptoms develop- 
ing in the course of di awing off a pleuial exndate demand the closest atten- 
tion They arise, in the mam, from an inability of the viscera to adjust 
themselves I to the sudden change of physical conditions They therefore 
show I a disposition to grow moie pronounced or even to be a source of 
dang Ir as |the aspiration progresses unless the exciting cause, viz , the 
evaci jation^ is teimmated 

dlouGHi — Cough may be expected to appear after two or three pints 
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kave keen removed It arises from excitation of the vagus nerves in tke 
congested lung, or rarely from tke direct iiritation by tke trocar of tke 
same neives in tke pleura By partly -witkdra-wing tke instiiiment tke 
latter factor can be eliminated Should tke cougk persist tke tiocar must 
be withdrawn Occasionally cough is a troublesome complication befoie 
‘any considerable amount of fluid is obtained It may be paroxysmal and 
uncontrollable To proceed under suck circumstances exposes the patient 
to risk of teaiing tke lung or of rupture A preparatory injection of mor- 
phin (grain 1/6 — 0 01 gm ) with atropin (grain 1/100 — 0 0006 gm ) 
will render a second attempt more successful Siphonage will be better 
tolerated than aspiration 

Eaintxess — Eamtness emanates from two sources, tke one psychic, 
111 which the cerebral circulation is directly disturbed by the excitement 
of the ordeal , tke othei reflex, in which tke disturbance of tke pulmonary 
circulation reacts on the cerebral Tke former is relieved by tke admin- 
istration of aiomatic spiiits of ammonia (3ss — 2 0 gm ) in whiskey (§i — ■ 
30 0 gm ) and need not interfere with the operation. The latter is not 
arrested by stimulants and demands a halt in tke evacuation In both 
types the pressure in tke ladial artery falls In both tke lecumbent 
position soon restores the cerebial circulation. 

Weak Puese — A weak pulse or a pulse of low pressure is not often 
encountered by tke careful operator Tke treatment mentioned for faint- 
ness IS indicated Tke serious forms will be described later 

Dyspnea — ^Dyspnea is one of the exceptional incidents during aspi- 
ration and, as a rule, the result of paioxysnial coughing 

Pain — Pam is ordinarily of no consequence when the trocar has once 
penetrated the parietal pleura Its onset in tke course of drainage may be 
explained by the pull of adhesions on tke parietal or diaphragmatic pleura 
brought about by tke expansion of tke lung Or the lung may come in 
contact with the cannula and produce painful movements of the instru- 
ment in the wound We once saw an epigastric angina suddenly develop 
with an abrupt rise in blood pressure (60 mm. Pig) as a consequence of 
a needle point catching m the pleuia Eor severe pain of every descrip- 
tion tke withdrawal of tke instrument is the surest remedy 

Dangerous Symptoms and Their Treatment. — Tapping the chest is a 
safe operation when carried out by an experienced clinician Delafleld 
reports two hundred cases aspirated in kis hospital service without a 
death Undoubtedly scores of patients with pleural eflusion are sacri- 
ficed to ignorance or delay in receiving timely relief, while loss of life 
from opeiation is lare Yet it cannot he said that punctnie of tke chest 
is as free from danger as punctnre of tke abdomen Eortunately most 
of these dangers can be avoided by care and watchfulness 

Hemoerhagb — Hemorrhage from mjnry to the intercostal artery 
has keen described If the bleeding is profuse a ligature can be applied 
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Pulmonary hemorrhage deserves more serious consideration, as it may 
be excessive and cannot be easily controlled The liability to tbis compli- 
cation IS gioatly enlianced by pieicmg a portion of consolidated lung, and 
especially a tnbeicnlous focus Unverricbt emphasizes the prevalence of 
small aneuiysms in tubeiciilous cavities, and attributes the bleeding to 
an, acute engorgement of those vessels Absolute quiet and morphin are 
the measures best adapted to check the loss of blood 

IisTFECTiON — Infection of the exudate with germs from the outside is 
not to be feared, provided the ordinal y aseptic precautions are observed 
Why accidental infection is not a more common occuiience has long ex- 
cited the surprise of writers True, a ceitain proportion of cases yield 
seijous flunf at first and pus at a latei tapping, but this change in the nature 
of the exudate may be spontaneous 

I PisTETJMOTiiORAx — Pneumothoiax of small extent is frequent, because 
it IS almost impossible to have all the joints of the aspirating instrument so 
tight that no air is sucked into the chest Many look upon the entrance of 
air as a great menace, but in our own experience we have seen no haim 
result even fiom considerable quantities. Air diiven into the chest under 
pressure soon gives use to the same symptoms as aie induced by an ex- 
cessive accumulation of fluid Dining the pleuial diamage, however, the 
air drawn ,in preserves a relationship to the fluid withdrawn The volume 
of air entering the chest seldom equals or exceeds the volume of effusion 
eliminated, so that no subjective symptoms arise Por days after an area 
of tympanitic quality on percussion can be demonstrated After two weeks 
01 so the air is absorbed Pneumothorax resulting fiom a wound of the 
pmura has a woise prognosis, because the opening may peisist and admit 
bofh air and infectious material from the bronchial tubes 

SuBOTJjTANEOUs Emphysema — Subcutaueous emphysema is evidence 
thp the trocar has pierced the lung and along the wound air has found its 
wgy to the subcutaneous tissues The skin is elevated, and on pressure 
enjits a crackling sound like the ciushing of dry leaves The air infiltra- 
tion may be localized about the site of puncture or extend over a large por- 
tion of thd body 

Edema op the Lungs — This is at the same time the most formidable 
and insidious of the complications attending thoracentesis The onset usu- 
al y comes at the end of the drainage or within a few hours after. The 
attack may begin with cough with abundant sputum The secretion is 
fr pthy, contains serum and blood, and may be expelled in enormous amount 
The French have described the condition by the name of ‘^expectoration 
alpumineuse 

The eS:planation of this phenomenon is ascribed to a great wave of 
hyperemia m a lung that has been long retracted and bound down by ad- 
hosions and unable to suddenly expand upon the release of the pressure 
of the expdate The vessels in the compressed lung have lost their tone, 
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and in tins condition of paralysis tlie blood exudes into the tissues Some 
autliors favoi the theory of Colmheim that the vessels become morbidly 
permeable because of the impaired nutrition o± the cells 

The factors that seem to bung on pulmonary edema aie rapid evacua- 
tion, the lenioval of very laige quantities, and the use oi strong aspiration. 
Rarely an attack comes on when a small effusion has been drained by 
siphonage 

The complication is sometimes fatal Pieventive measures are obvi- 
ous, namely, to evacuate fluid slowly, to limit the amount, and to use little 
aspirating force IJncontiollable coughing is sometimes a forerunner of 
edema Poi lelief of the immediate symptoms moiphin and atiopm have 
given the most satisfaction Adienalm has been lecoinmended, hut as it 
actually causes pulmonary edema when given to labbits it should he con- 
demned 

Collapse and Sudden Death from Thoracentesis and Irrigation of 
Pleural Cavity,— In addition to the accidents already discussed there aie 
cases of collapse and sudden death occuiriiig eithei at the time of punctuxe, 
during aspiiation or some hoiiis aftei, or in connection with iriigation of 
the pleural cavity Although the fatalities aie few iii comparison with 
the great number of successful opeiations, yet the condition deserves the 
fullest Goiisideiation in order to determine the causative factors and the 
means of combating them 

Leichteiistein (54) in a ciitical icview of the liteiaturc divides the 
cases into three groups 

1 Those 111 which death occurs during aspiration, coming on sud- 
denly and without warning Pie cites four cases of this character 

2 Those in which death follows aspiiation, in a few minutes to sev- 
eral days Pie finds fouiteeu examples of this gioiip 

3 Those 111 which a fatal issue attends niigatioii of the pleiiial cavity 
Five such cases he lepoits, some characterized by general or partial con- 
vulsions 

Auberne (3) and Weill (96) describe convulsive seizuies accompany- 
ing irrigation of the pleural sac, sometimes followed by syncope and death, 
sometimes by recovery The convulsive movements aie said to be more 
pronounced on the side of pleuiisy 

Wilson Fox (37) analyzed the mannei of death in twelve cases where, 
excluding instances of hemorihage and edema, the patient succumbed 
within foity-eight hours of withdrawal of fluid Seven died of syncope, 
two of asphyxia, three of convulsions Ho oiganic lesions could be found 
m any case to account for the attack 

Russell (80) contributes the most instructive discussion of the subject 
at our command, and furnishes an unusually iich experience Pie reports 
three fatalities from exploratory puncture, all of them subjects of pneu- 
monia. The syncope originates, m his opinion, in a direct injury to the 
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yagus nerve fibers in the lung tissue, from which reflex impulses are car- 
ried to the heait The same leflex mechanism is set in motion by an acute 
congestion of the lung in aspiration He is not so convincing in his ex- 
planation of death from iriigation, for he considers the pleura is not 
concerned in the leflex, a conclusion entirely opposed to our own In his 
animal expeiiments he found it impossible to excite such reflexes from 
the pleura 

Sears has recently published a fatality occuriing fifteen hours after 
ixploratoiy puncture He also gives a full bibliography 

I The subject has been studied by Lewis and the author (20), experimentally 
and clinically In healthy animals we found very little circulatory disturbance 
j|||Lom tapping the chest or from injecting and aspirating moderate quantities of 
ml Nor was any untowaid effect piodueed by irritation of the pulmonary pleuia 
'' ^heie, howevei, a pleuiisy with effusion was produced by a previous injection in 
t le pleural cavity of oil and tuipeiitine the lesults weie different 

In the first place, the foiceful thrust of the tiocai against the chest in its 
1 hroductioii often caused a tiansitory fall in arterial piessuie which was at- 
t "ibuted to direct mechanical displacement of the heait In a dog the chest is 
1 arrow, so that this effect is exaggeiated But even with the bioadei thorax in 
I lan, with the heait already dislocated and embaiiassed by effusion, a forceful 
] |unctuie has a distinct iiihibitoiy influence on the heart action, lasting usually a 
f pw seconds This influence is gieatest in the yielding chest of children 

I Irritation of the inflamed visceral pleura by the tiocai point oi by chemicals 
in the pioeess of iiiigation in some eases caused a fall in aiteiial pressuie that 
obeasionally was fatal 

I Clinically we obseived a fatal syncope at the beginning of aspiration when 
only a few ounces had been withdrawn In a number of cases of pleurisy during 
evacuation we have found that scratching the pleuia with a needle point or ean- 
nfila is followed by a fall in arteiial piessuie which if protracted leads to faintness 
Similai evidences of ciiculatory disturbance weie noted in some instances in 
which aspiration was lapid or the amount of fluid withdiawn excessive The 
salient featuies of these attacks of syncope aie 

1 In fatal cases no anatomical lesion can he found to explain the accident 

i 2. The symptoms may develop suddenly (a) at the moment of puncture as a 
isult of diiect eaidiac inhibition (b) At any time during aspiration, but espe- 
ally towaid the end The nsk is inei eased by using stiong suction and by 
ithdrawing too much fluid The chief factor is the irritation of the pleuial 
I erves by the tiocai oi the pulmonary neives by the congestion of the lungs, (c) 
i:|nmediately aftei oi within the foity-eight hours following aspiiatioii due to the 
i Diigestion of the lungs, (d) duiiiig lingation of the pleuial cavity with antiseptic 
Llutions, e g, formalin, lodin, etc The chemicals initate the pleuial nerves 
£nd excitd leflex ciieulatoiy distnibances 

The treatment most to be emphasized is preventive The instru- 
laent selected for thoracentesis shonld he sharp, so that no imdne force 

( demanded to penetrate the chest wall At the same time, it should 
3t iiritate the visceial plenia after introduction any more than is abso- 
Ltely necessary The tiocar meets these reqnirements hettei than the 
sedie The it oca7 shonld not be inserted to a greater depth than is needed 
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to obtain fluid Great caie should be taken during the drainage of an 
empyema especially to avoid a long projection of the drainage tube inside 
the cavity Swabbing the pleural surface is attended with danger 
Finally, sijdionage or slow aspiiation is desirable The emergency treat- 
ment of collapse is, fiist, to place the head low^ as in shock, and to elevate 
the foot of the bed. Artificial respiration must be instituted if the respi- 
rations have ceased 

Few drugs are of any value Atropin is useful when the heait is slow 
and irregular, but of no aid when the pulse is weak and rapid Adrenalin^ 
20 mmims (13 gm ) of a 1 to 1,000 solution, diluted in several cubic 
centimeters of salt solution and injected in a vein, is the most efficient 
remedy If the pulse is gone it is better to inject the drug directly into 
the right ventricle of the heart 

Intrapleural Injections to Aid Absorption. — In 1895 Hamburger (45) 
completed his investigations which proved that fluid exudates in serous 
cavities must become isotonic with the blood serum before absoijition 
can take place Stimulated by this idea Lewaschew (55) and others 
practiced lepeatcd tapping of old exudates, and followed this by injec- 
tions of physiological salt solution By equalizing the molecular density 
of the fluid with that of the blood they hoped to favoi absorption Un- 
fortunately little success attended their efforts 

Achard (1) was one of the first to introduce sterile air in the thorax 
to stimulate absorption More recently he has used ordinary an for the 
purpose of leplacing the fluid and securing more complete evacuation of 
the exudate By forcing in an as the fluid escapes he claims that even 
three or four liters can be removed with safety. 

Oxygen gas is praised by A Schmidt (83) as the superior of air or 
of H in promoting absorption, because the gas itself quickly disappears 
fiom the chest 

Thiosifiamm has been advocated by Schnutgen (84) and others for 
the purpose of bringing about a digestive solution of fibiinous exudate 
and of pi eventing its absorption One part of thiosmamin is diluted 
with five parts each of glycerin and water Two minims of this prepara- 
tion are injected into the muscles twice a week, and the dosage grad- 
ually inci eased to 1 c c It is stated that fibrinous adhesions are thus 
prevented, but it is apparent that reliable conclusions cannot be diawn 
from a small number of cases On theoretical grounds a digestive sub- 
stance capable of dissolving the fibrin obstructing the lymph spaces would 
be a great aid to absorption 

Adrenalin chlond has the theoretical merit of constricting the blood 
vessels and diminishing the secretion of the pleural cells Plant and 
Steele (72) first evacuate the serous collection as completely as possible 
and then inject thioiigh the cannula 1 drachm (4 c c ) of adrenalin 
chloiid (1:1,000) diluted to 1 ounce of sterile water. 
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Ewart (30) advocates the injection of 10 mininis (0 6 c c ) of the 
above solution as a preliminaiy to thoracentesis The result is often ‘‘a 
spontaneous leahsoiption without any need for opeiation’’ Our own 
expel lence with adieiialin injections has not been so encouraging 


Autosebotiierapy 

Gilbert in 1894 first suggested the aspiration of a few cubic centi- 
itacteis of scions fluid and its reinjection undei the skin He noticed that 
subsequently absorption was mateiially accelerated, although he did not 
venture dny explanation of the phenomenon Fede (31) commended the 
tjreatmeiit, but had no theoiy of its working, except a belief in some 
stimulating effect from repeated mechanical irritation of the pleura with 
tjhe trocar Tschigaeff tried this method m nine cases, and found that 
^Iways aftci the injection the effusion ceased to increase and absorption 
lj»egan The duiation of a seious jileuiisy on an average was shortened 
■(o two weeks The eailiei the injection the promptei was the recovery 
Schiijitgen (85) was also favorably impressed by his experience with 

] ]iG method 

Zimmerman (102) considers the results of autoserotherapy are to be 
•ttiibuted to a leactive leukocytosis that exeits an absorptive influence 
dn the exudate 

Konigei (51) has faith in the future of serotherapy for pleuritic ef- 
dusion, but has found repeated injections by this method tend to light up 
;p underlying tubeiculous process 


CHRONIC SEROUS EFFUSION 

There is a group of cases in which the exudate reaccumulates per- 
hstently in spite of all therapeutic measures, including repeated thoiacen* 
lesis Effusions accompanying endothelial tumors of the pleura exhibit 
nich a tendency, and call for purely symptomatic measuies Other cases 
)f unknown origin have been treated by thoiacotomy with the hope of 
wringing the inflammatory leaction to an end But, in the words of 
Forchheimer (85), “it is simply a matter of chance whether or not in- 
hsion and drainage will correct the condition which produces the chronic 
ileurisy ” 

After-treatment. — In a ceitain proportion of cases repetition of the 
aspiration may be necessary once or many times A re accumulation of 
(he effusion in a quantity to reach the level of the third rib is sufficient 
indication for another evacuation A period of a week or more usually 
ptervenes between the first and second tapping 

W^hen the fluid has been entirely absorbed, or nearly so, and the fever 
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has subsided, the patient should be encouraged to take inoderate exercise 
and practice deep breathing Walking slowly out of doors with shoulders 
thrown back and taking full inspirations admirably fulfil these require- 
ments Latei on the leexpansion of the lung can be fuither assisted by 
the use of special appaiatus A simple device consists of two large 
Wolff bottles connected by tubing, the one empty, the other containing 
water. From the latter a second tubing emeiges, fitted with a mouth- 
piece The patient blows the water from one bottle into the other, and 
this exeicise he repeats a prescribed number of times every day 

Diet — The diet should be nutritious and liberal To recover a pro- 
nounced loss of weight, milk, buttermilk, and eggs should be given be- 
tween meals 

Hydrotherapy — Hydrotherapy is an impoitant aid in convalescence 
A daily bath in cool water stimulates the circulation and improves the 
appetite. 

Outdoor Liee — An out-of-door life should be enjoined for at least 
three months to a year, depending on the severity of the attack One 
must keep ever in mind the danger of an extension of tuberculous pleurisy 
01 of an invasion of tubercle bacilli upon the site of a recently healed 
pleurisy of some other origin An extended sojouiii by the sea, in the 
mountains, oi in the countiy is highly important and should be insisted 
upon whenever possible. 


EMPYEMA 

Pyothorax and empyema are synonymous terms defining a collection 
of pus in the pleural cavity Pus may form from a serous effusion either 
spontaneously or as the result of infection introduced by the trocar 
More often empyema is secondary to pneumonia, lung abscess, or broken 
down tuberculous glands Subphrenic abscess not infrequently penetrates 
the diaphragm and causes pyothorax Perforation of the lung, external 
wounds, and actinomycosis are occasionally responsible for the condition. 
Rarely empyema develops in the course of a general blood infection 

The causative bacteria are similar to those responsible for serous ef- 
fusions. The pneumococcus is the chief offender, since it is usually found 
in the metapneumonic types The pus is thick and of a peculiar greenish- 
yellow color 

The pus of sti eptococeus or tuberculous origin is thinner, that of 
actinomycosis is thick and filled with the characteristic gianules A foul- 
smelling pus should lead one to suspect an infection of colon bacillus or 
proteus vulgaris. 

Prognosis ■ — ^A pleural abscess has been known to be absorbed Spon- 
taneous cures, however, have generally been the result of perforation and 
drainage, either through the chest wall or through the lung and bronchial 
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tubes Exceptionally, the pus burrows down along the spine and emerges 
at the groin 

Pure infections of pneumococcus and stieptococcus aie the most favoi- 
able for recovery Tuberculous and mixed infections are less amenable 
to treatment 


Treatment 

Thoracentesis and aspiration have proven entirely inadequate for the 
treatment of empyema A few clinicians still adhere to this piocedure, 
because some cases, especially in childhood, recover after one or two evacu- 
ations with the trocar There is no leasonable objection to the use of 
ithe trocar for diagnostic purposes in suspected empyema, and if pus is 
obtained it is often advisable to withdraw a poition of the exudate foi 
temporary relief of symptoms But the discovery of pus in the pleural 
, cavity demands the same radical measuies as an abscess m any other 
cavity of the body, namely, free opening and continuous drainage 

An attempt to carry off the pus by frequently repeated aspiration 
nearly always lesults in failure, and the surgeon is called in to operate 
at a time, when the patient’s vitality is reduced and the chance for recoveiy 
greatly impaned Bulau devised a method by which permanent aspira- 
tion could be used after oidinary puncture Upon the entrance of the 
itrocar a, small catheter is inseited through the cannula and allowed to 
remain while the cannula is withdrawn The cathetei is held in place by 
h collodion dressing and connected with a long tube leading to a vessel 
containing an antiseptic solution Thus a continuous siphonage of pus is 
secured, which is gradual enough to favor a slow reexpansion of the lung 
This procedure is recommended by Eosenbach (T9) and Bohland (10) 
Whenever it seems inadvisable to subject the patient to a cutting operation 
or when 'the shock of sudden evacuation is feared The disadvantages of 
the method aie the likelihood of the catheter coming out as the patient 
moves or coughs, and the tendency of the small lumen to be obstructed 
'by flakes of fibrin 

, Thoracotomy — Thoracotomy, or incision of the chest wall, is in a 
l^eneral way more satisfactory, and either alone or combined wuth rib re- 
^^ection IS the piactice followed by most surgeons in this country By pief- 
erence tie opening is made in the fifth or sixth interspace fiom the 
anterior axillaiy line backward two inches or more The incision should 
be large ' enough to admit two fingers, thereby facilitating the breaking 
down of ' fibi inous masses which might interfere with the outflow of the 
Ipus Permanent drainage is secured by the insertion of two large rubber 
[drainage tubes that are kept from slipping inward by the use of a safety 
pm and are held fiimly m place by a snug dressing Uo elfort is made 
to aspirate the pus, but it is allowed to escape slowly into thick layers of 
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gauze loesely applied to the chest and supported hy a chest hinder As- 
piration of the exudate is open to the ob]ectioii that it favois the lapid 
development of pneumothorax and distiiihs the pulnionaiy ciiculation and 
the respiration The gradual entrance of air into the pleural space, how- 
ever, IS not an undesirable event In fact, the sucking in of air with in- 
spiration has the effect of maintaining a moderate positive pressuie within 
the cavity and thereby helps to force out the fluid with each act of expii a- 
tion The respirations act m the mannei of a pump which draws in a 
volume of air and displaces a corresponding quantity of fluid 

At first the dressings are quickly saturated with the copious disehaige 
and need frequent renewals. In a short time the outflow becomes much 
smaller, and it is necessary to shorten the tubes so as to avoid contact with 
the advancing lung and diaphragm As the dischaige dries up and the 
wound fills in, the drainage tubes are replaced by tubes of smaller size 
until they can be dispensed with altogethei During this period a rise 
in temperature, chills, sweating, and increasing leukocytosis are sure signs 
of obstruction in the free exit of the jius, and require that tho flow be 
reestablished 

Some suigeons advise an opening as low down in the thorax as pos- 
sible (the eighth or ninth interspace, midaxillary line), in order to obtain 
perfect drainage Experience does not sanction such a site, for with a 
low incision the tubes soon are bent or ohstiucted by the lising diaphragm 

Resection of the Ribs — This seives a double purpose of maintain- 
ing an opening adequate for thorough drainage and of piocuiing a con- 
traction ni the ^chest wall in long-standing cases where the lung cannot 
expand. 

In children and some adults the spaces are so nairow that drainage 
tubes are with difficulty held in place, and smallei tubes than aie desir- 
able must be used The excision of a portion of one rib is a simple 
operation and satisfactorily solves the problem of drainage, provided the 
lung retains its power of expansion 

When the lung, as a result of firm adhesions or of cirrhotic changes 
following long compression, is incapable of filling out again with air, sim- 
ple drainage cannot effect a cuie As long as an open pleural space le- 
mains, suppuration will continue Eor this* situation resection of several 
iihs is indicated Mstlander's operahon of removal of a few ribs, leaving 
the periosteum and intercostal muscles, is performed for the obliteration 
ot a space of moderate size The soft parts come m immediate contact 
with the lung, and the abscess cavity is filled in Schede’s operation is 
reserved for the most extensive and desperate cases All the rihs are 
lemoved, as well as the mtereostal muscles, so that only a flap of skin and 
superficial muscles remain to form a covering for the collapsed lung 
These more formidable procedures are becoming less necessary as im- 
provement takes place in the early diagnosis and treatment of empyema. 
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By many surgeons resection of one or more iibs is a routine practice 
; n tbe treatment of empyema But it should be emphasized that others 
( ustomarily perfoim a simple incision only and claim equally good re- 
i ults Where an open space exists and the lung cannot expand there is 
; .0 difference of opinion — ^resection of the ribs is universally decided 
1 pon 

Irrigation. — Irrigation of the pleural cavity is rarely necessary Sta- 
:isties show that healing goes on more rapidly when irrigation is not 
employed 

Various antiseptic solutions have been enthusiastically commended, 
(inly to bp later abandoned Prom the use of carbolic acid and bichlorid 
(if mercury several instances of poisoning are recorded Salicylic acid, 
;oric acid, normal salt, permanganate of potash, lodin, and formalin 
t blutions have been successively popular. 

The purpose of irrigation is to wash out shreds of fibrin or narcotic 
masses and to disinfect the pleural cavity But the desirability of re- 
];Jioving th|e flakes of fibrin is open to question Kosenbach (79) contends 
that the introduction of fluid separates the pleural surfaces and destroys 
me meshep of granulation or repair tissue Prom this point of view the 
]-|rocedure. actually retards healing With regard to the idea of disinfect- 
1 ig the cajvity with strong antiseptics, some authois have been altogether 
1 bo sanguibe The bacteria are not only in the fluid, but are so embedded 
i n the fibrinous exudate as to be beyond the reach of antiseptics Dis- 
1 yfection <j)f the pleuial cavity can no more be accomplished by iriigation 
1 lan can fliat of a diplitberitic throat by antiseptic sprays 

Accide|nts Occurring During Irrigation — Besides the doubtful expe- 
( leney of 'jinigation in empyema, the practice has been fuitliei discour- 
i ged by t],ie occasional development of alarming or even fatal symptoms 
! I ainting 'gtlaeks may come on as they do in thoracentesis A compli- 
(jiition that seems quite peculiar to iriigation is the onset of convul- 
iive seizu\^es which sometimes end in death (Anberne, 3) In another 
^ipup of leases hemiplegia occurs, which nearly always clears up in a 

I 77 bourp Janeway (50) observed such a transitory paralysis on two 
flerent pccasions while injecting peroxid of hydrogen In the case of 
niveret i(ll) lodin was the solution used Forgues (36) recorded a 
nilar a( 3 ‘cident while adjusting the drainage tube that had come in con- 
3 t with jhe lung Death has taken place during the procedure Billings 
i) relates an experience with a child two years of age, from whose chest 
ly threej ounces of pns were withdrawn. Immediately after the injec- 
)n of aj2 per cent solution of formalin in glycerin maiked dyspnea, 
pid pulse, and cyanosis appeared and life was extinct within an hour 
spite cjf treatment 

The c(!)nclusions of Lewis and the author (20) as to the cause of these 
tacks h^ve been partly set forth We found that absorption of chemical 
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poisons contained in the irrigating solutions ordinarily employed cannot 
explain the phenomenon, for it occuis also with nontoxic solutions, 
neither is the change in pressure conditions within the thoiax respon- 
sible, because often the amount injected is trivial The cause is found 
in an irritation of the pleura by the antiseptic solution, which reflexly 
disturbs the whole arterial circulation and often the cardiac and respna- 
tory centers lodin solution (Lugol’s) was the least haimful Hydrogen 
peroxid was more irritating, while formalin was frequently a menace to 
life In human beings with an old thick exudate from chronic empyema 
the pleura is usually covered over, so that these ciiculatoiy disturbances 
are fortunately rare. When, however, even a small surface of the pleura 
IS exposed by displacement of fibrin there is an element of danger in the 
use of antiseptic solutions 

Consideiing that the benefit is doubtful and the harm positive, both in 
its effect on the local piocess of healing and in subjecting the patient to 
occasional peiil, we feel that 'irrigation of the pleural cavity with antisep- 
tics IS undesirable. 

Treatment of Special Eorms op Empyema 

Empyema Necessitatis. — This is a condition in which a neglected 
pleural abscess becomes localized and bulges out the skin over an inter- 
space The incision should, of course, be made over this point 

Bilateral Empyema — Bilateral empyema demands special considera- 
tion, because thoracotomy camiot usually be perfoimed with safety The 
production of a one-sided pneumothorax, which is well tolerated with 
a normal lung on the opposite side, becomes most precarious when this 
lung is also handicapped by an empyema Aspiration of one side at a 
time IS advisable If one lung expands sufficiently under this treatment 
thoracotomy may be undertaken with great caution on one side, while the 
trocar is used for the other The prognosis in these cases is grave 

Empyema in Children. — This runs a moie favorable course than in 
adults, excepting in eaily infancy. During the fiist two years of life the 
moitality is very high 

According to Blaker (9) over 85 per cent of all cases in childhood 
are secondary to pneumonia and ushally aie due to pneumococcus, which 
is the most benign infection 

In the treatment one should remember that children do not bear the 
shock of operation as well as adults Since the chest is smaller and the 
normal rate of respiration moie rapid than in adults, pneumothorax 
causes a greater embarrassment to respiration For this reason, if the 
exudate is large, the preliminary withdrawal of part of the pus by the 
tioear will modify the shock of subsequent incision The trocar should 
be sharp in order to avoid too forcible a thrust against the chest. At the 
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itne of inoi.sion the -vvoimd slionlfl be paitially closed by the fingers, so 
l:,at the outflow will not be lapid Wlieie drainage is impeded by the 
lurrowness of the nitei space, excision of a rib should be readily resorted to, 
.ince the bone will completely regenerate. 

Empyema Associated with Pulmonary Tuberculosis — great diver- 
gence of opinion exists in respect to the management of this condition 
rjie conservatives point to the numerous cases in which operation for 
'mpyema has lighted up the lesions in the lung and even induced a miliary 
uberciilosis They also cite instances of spontaneous improvement or 
wen healing in the presence of exndate, both seious and purulent They 
'uirther claim that tuberculous empyema is in reality a ^'^cold abscess/’ 
ree from bacteria, fiom which toxins are not ahsoihed 

Other ifiore radical clinicians hclieve that prompt drainage of tuber- 
■njloiis empyema will often save the patient’s life, and that a large col- 
ecfiion of pus is seldom absorbed, as often occuis in a serous effusion 
Bergeat (7) opens the chest whenever the opposite lung is in good 
•opditioii ahd the stiength of the patient permits (Biaun, 14) Biewer 
Ai5) jirefeis aspiration, because with incision the danger of mixed in- 
ection IS tp he feared The invasion of other hacteiia results in septi- 
‘e:nia , 

I Empyeiiia developing with advanced or teimmal tuberculosis certainly 
lebd not he' disturbed out of consideration for the patient’s comfort 

Empyema Associated with. Actinomycosis. — According to Lord, the 
irpcess usujally begins in the lung and affects the jileura secondaiily, 
ja'rismg a seiofihimous or more often a purulent exudate Perforation 
)f the chest, wall is a common incident The diagnosis is made by finding 
11 the pus ^mall granules Avhicli show the characteiistic threads and club- 
dii^ped bodies. In addition to the evacuation of the pus, massive doses of 
lotassmm ijodid should he given Eivo hundred g'lains a day may he 
ir(|scrihed for two oi three days, and repeated at intervals of ten days 
Encapsulated Empyema. — The difiiculty of accurately diagnosticating 
i small pocket of pus stands in the way of a satisfactory therapy The 
mk collection may be walled off between the lung and chest wall or be- 
wpeii the leches or betiveeii the lower lobe and the diaphragm Perfora- 
loh of the pus into the lung and hionchi is a fortunate occuireiice, hut 
')e;|’foration through the diaphragm leads to peritonitis If the explora- 
niljj^ needle ^n locate the pocket, llioracotomy and drainage are indicated. 

CHYLOTHORAX 

By the term chylothoiax we understand the piesence within the pleu- 
ral cavity cf any fiuid which has a milky appearance eithei fiom the 
prfsence of a tiue chyle or from cliylifoim exudate The piesence of 
83 0 
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true chyle depends on some destruction or injury to the thoracic duct, 
wheiehy its contents aic emptied into the pleural cavity Tiaiimatism, 
tumors pressing from -without, new growths in the duct, destruction of the 
left subclavian vein, and parasites are the etiological factors in their order 
of frequency The cliyhfoi m exudate contains not chyle, hut fatty glob- 
ules derived from degeneration of the pleural epithelium and pus cells 
Carcinoma and tuberculosis are usually associated with this form 

Treatment. — The treatment of chylothoiax is dependent on the cause 
of the complication and on the symptoms produced A traumatic injury 
to the duct sometimes heals spontaneously In cancerous cases palliative 
measures only are possible Chylothorax of tuberculous origin may he 
evacuated with some hope of recovery. Operative measures are rarely 
successful 


HEMOTHORAX 

Pleural transudates of cardiac or renal origin always contain red cor- 
puscles, but seldom enough to impart a deep tinge to the fluids 

Hemorrhagic Pleurisy' — ^Hemorrhagic pleuiisy is characterized by a 
larger amount of blood mixed with the serum Most of these exudates 
originate in a cancerous or tuberculous inflammation of the pleura, occa- 
sionally in a pleurisy due to pneumococcus infection 

Remedial measures for a hemorrhagic pleurisy are essentially the 
same as for a serous, except that one should he more conservative in the 
amount of exudate withdiawn in the former type 

Hemorrhage may result from rupture of aneurysm or the erosion of 
any intrathoracic arteries or veins Rarely bleeding from a tuberculous 
cavity enteis the pleural space 

Traumatic Form -—The traumatic form of hemothorax is encountered 
in fracture of the ribs, contusions of the chest wall, or injury to the in- 
ternal vessels by penetrating gunshot wounds The treatment is surgical 
Parietal bleeding may be stopped by ligature Plemorrhage from the 
pulmonary vessels may gradually cease under absolute rest and the influ- 
ence of opiates Unfortunately, little can he done if the larger vessels 
are involved Laying open the chest to And the bleeding point induces 
complete pneumothorax and endangers life There is hope that with the 
negative pressure apparatus of Sauerbrueh or the positive pressure device 
of Brauer pneumothoiax can he avoided and the operation he made suc- 
cessful By keeping the lung inflated the bleeding vessel can he more 
easily located Moreover, the hemorrhage itself is favorably influenced, 
for it has been fonnd by Sauerbrueh that less blood flows through an 
inflated than a collapsed lung. 



PKEUMOTHOKAX 


491 


PNEUMOTHOEAX 

The harmlessness of a small or moderate quantity of air in the chest 
is shown by the fact that air has been many times in]ected into the cavity 
for therapeutic purposes without embairassmg respiration or circulation 


XXOCIDEITTAL PlSTEUMOTHOEAX DuEUTG TiIOBACENTESIS 

We have seen many instances of ciicumscrihed or partial pneumo- 
tl|orax following thoracentesis, and it is exceptional that any symptoms 
aifise therefrom The air may enter through a leaky valve or through 
tlje cannula while clearing out an obstruction with a stylet Such an 
aqcident need cause no apprehension, and calls for no treatment When, 
however, by making the wrong connection with the Potain pump, an is 
fcjrced into the chest, alarming symptoms may develop The patient gasps 
f(|r breath; respirations are shallow, the pulse grows feeble, and con- 
s(|iousness may he lost Tinder such circumstances immediate release of 
tfle an through the disconnected trocar or by aspiration is required to 
save the patient’s life In the presence of fluid, an has been purposely 
allowed to lenter the chest during inspiration in order to aid the spontane- 
oms outflow of serum So long as the column of air introduced does not 
exceed the volume of fluid evacuated, no harm results. 


Pneumothoeax Actjtissimtjs 


The ^^suffocative” pneumothorax, or pneumothorax acutissimus, is 
tlie most alarming form of this disease, and calls for prompt action on 
tlSe part of the physician It is caused by a “valvular” opening in the 
Inng that permits the entrance of air with inspiration, but prevents its 
escape with expiration Consequently air collects in the cavity until 
it will holii no more, and the patient’s struggle for breath steadily in- 
creases 

At the onset motphin may be employed to arrest the pain and dyspnea 
Cardiovascular shmulanis, such as camphor and caflein, are helpful in 
combating signs of failure on the part of the circulation 

As soon as the diagnosis of pneumothorax can be verified by physical 
examination thoraceniesis is indicated It is better to allow air to escape 
through the cannula than to use suction, for aspiration of the gas tends 
to reopen fhe lung fistula. Puncture may have to be repeated. Conhnu- 
o\as drainage^ either by leaving the cannula in place or by insertion of a 
rubber tube in a pleurotomy wound, has been recommended and success- 
fully practiced. Peclere (6) advised attaching to the trocar a rubber 
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tube twenty inches long, the distal end of which is immersed in a test 
tube of water This prevents the inspiration of air By this procedure 
the intiapleiiial pressiiie does not exceed that of the atmospheric air, and 
healing of the lung perforation is favored 


Teaumatio Pstettmothoeax 

The treatment in most cases of traumatic pneumothorax is symptom- 
atic A moderate amount of an is absorbed by the pleura and may cause 
little inconveiiienee The chief dangei lies in the inf-ectioti of the serous 
membianes Traumatic lupture of the lung is less likely to be followed 
by a pleuiitis than peifoiation of the chest wall If the wound seems 
clean, it should be disinfected and sealed, thus converting an open into a 
closed pneumothorax Whenever it is evident that the pleura is infected 
a drainage tube should be inserted 


Spontaneous Pneumothorax 

The amount of gas produced by organisms in the pleural cavity seldom 
is sufficient to excite symptoms The treatment of the associated empyema 
IS the important consideration. 


Tuberoulous Pneumothorax 

The entrance of air into the pleural cavity is not always a misfor- 
tune to the subject of pulmonary tuberculosis Oftentimes the resulting 
compression of the lung leads to healing (Spengler, 89) It is unwise, 
therefore, to withdraw the air by puncture unless urgent dyspnea and 
cyanosis develop, or unless there also exists an excessive serous or puru- 
lent exudate 


Pneumothorax with Serous Eeeusion 

It has been emphasized that the air introduced into the pleural cavity 
generally cariies with it oigamsms that excite a pleuritis with a fluid 
exudate Hence, we aie confronted with the necessity of treating two 
distinct diseases Emerson (28; believes that in geneial the air may 
be disregarded and the effusion treated Thoracentesis is not to be prac- 
ticed as a loiitme measure The size of the accumulation, the degiee of 
dyspnea, and the rate of absorption must be the deciding factors When- 
ever puncture is performed, siphonage is preferable to aspiration. 
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Pheumotiioeax with Empyema 

Perforation of an empyema into the hionchi laiely leads to pneumo- 
thorax Likewise, external spontaneous perforation {empyema neces- 
sitatis) Cl cates such a small fistulous opening m the chest wall that air 
seldom enteis the pleural cavity, as the pus escapes slowly and gives the 
lungs time to expand On the other hand, the surgical operation of pleu- 
rotomy drains off the pus so rapidly that the lung expansion cannot keep 
pace, and air is sucked in freely In fact, a certain degree of pneumo- 
thorax IS desiiahle, since it promotes the evacuation of the cavity 

Treatment — The treatment considers less the pneumothorax than the 
empyema The air may often he ignored but the pus must he drained hy 
a fiee incision In all cases, of whatever nature, piompt surgical meas- 
ures will give the patient Ins only chance of recovery 

PuTEEEAGTWE Exudates — Putiefactivc exudates aie of even greater 
menace than puiulent, and call for the same radical treatment Simple 
punctuie, except foi diagnostic purposes, has little to recommend it, and 
gives only temporary relief 

Supportive Measures — Supportive measures aie needed whether 
the treatment is expectant or operative 

A liberal, nutritious diet tends to build up the individual’s strength 
and resistance Whishey and wine, alone or in an eggnog, are serviceable 
One of the best stimulants for the circulation is coffee 

As previously stated, moiphin should be freely employed in pneumo- 
thorax because of its sedative infiuence on the respirations and its relief 
of pam It should be given hypodermatically. 

TUMORS OF THE PLEURA 

A variety of tumor growths are encountered in the pleural membranes, 
including eaicmoma, sarcoma, lipoma, enchondroma, fibroma, as well as 
the echinococcus cysts Most of these neoplasms are secondary to growths 
in neighboring organs, more especially in the mammary gland, the stom- 
ach, the liver, and the mediastinal lymph glands Erankel (38) has de- 
scribed the endothelial caicinoma of the pleura, which he looks upon as 
primary 

Treatment — Palliative measures only can be carried out Withdrawal 
of the exudate by puncture is indicated if dyspnea is present The oper- 
ation should be repeated as often as expedient In the piesence of a rich 
hemorrhagic efi^usion greater caution is necessary. The patient is entitled 
to the benefit of opiates if pain is pionounced 

Eoiiinoooggus Cysts — Echinococcus cysts have been successfully 
drained with the tioear, but, as Lord (5Y) points out, the procedure has 
been attended with too high a mortality to be recommended. The cyst 
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should he removed without rupture, and to accomplish this costatectomy 
IS the operation of choice 
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CHAPTER VI 

DISEASES OP THE MEDIASTINUM 
George Bettmer 

MEDIASTINAL TUMORS 

The treatment of mediastinal tumors is hy choice curative, "but, mi- 
fortunately, in many instances there is no hope of effecting a cure, and 
only palliative treatment is available This is partly due to the fact 
that the symptoms of mediastinal tumor are due to the pressure of the 
neoplasm upon the important structures -which lie in the mediastinum, 
so that, by the time these symptoms appear, the growth has already 
reached a considerable size in most instances Another factor of impor- 
tance IS the very close relationship of malignant tumors to the impoi- 
tant structuies within the chest, which renders complete removal of the 
growth impossible A third difficulty — the inaccessibility of such giowths 
to surgical interference — ^has been very largely removed by the introduc- 
tion of opeiations under positive or negative an piessure 

Curative Treatment. — The curative treatment of mediastinal tumors 
depends partly upon the nature and partly upon the situation of the 
growth In the ease of non-malignant tnmors — such as adenomata of 
misplaced thyioid tissue, enlargement of the thymus gland, lipomata, or 
fibiomala — surgical intervention is always indicated when pressure symp- 
toms have appeared, and should not he delayed until the general condi- 
tion of the patient is so poor that the resistance to the effects of hemor- 
rhage, or of infection, is diminished When, as occasionally happens, 
such tumors present in the neck, above the sternum or the clavicles, their 
removal is a comparatively simple matter, as it does not necessitate the 
resection of ribs oi of portions of the sternum Eurthermore, such tu- 
mors are usually encapsulated, and the danger of opening the pleural 
cavity or in]uring the great vessels is comparatively slight In the case 
of the thymus the gland is usually easily removed on splitting the cap- 
sule Under such circumstances ordinary surgical principles, such as 
hold in the removal of any non-malignant neoplasm, should he followed 
When mediastinal tumors — even non-malignant ones — are situated so 
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tiiat they cannot be leaclied from the neck, the problem of their removal 
becomes a much moie complicated one Nevertheless, surgical inteifei- 
ence offers the only hope for recoveiy even in non-malignant growths, 
for, unless they aie lemoved, death will lesiilt fiom mechanical piessiire 
on the vital striictines within the chest In malignant groAvths singical 
intervention is practically valueless so far as complete lemoval is con- 
cerned, for the great vessels and nerves, the esophagus, the bronchi, or 
even the heart itself are so intimately involved in the neoplasm, in most 
instances, that complete removal is an impossibility Growths originat- 
ing from the posterior surface of the sternum or the iibs, and growing 
into the mediastinum, have occasionally been successfully extirpated, but 
such growths can hardly be regarded as mediastinal neoplasms in the 
strict sense 

The non-malignant mediastinal growths which have been most success- 
fully lemoved by the knife aie the dermoid cysts or teratomata, and this 
is because it has been possible to diagnose them in a fair peiccntage of 
cases In practically all instances their removal has necessitated the 
resection of a certain niimhei of ribs, and sometimes also of a portion of 
the sternum It is not possible to lay down specific insti notions as to 
the exact method of approaching these growths, because tliey vary veiy 
considerably both in size and in position It is true that most of tbem 
are situated m the superior poition of tlie mediastinum In a general 
way it may be stated that any operation foi tbe removal of a mediastinal 
dermoid should be conducted within leach of either positive or negative 
pressure, obtained either by means of tbe Sauerbrueb cabinet or by some 
of tbe simpler methods — sneb as that devised by Elint Tbe use of tbe 
methods of lung surgery m these cases may be neeessaiy, because it is 
often impossible to avoid tbe production of a pneninolborax during tbe 
course of tbe opeiation, and tins has, in some instances, resulted in a 
fatal outcome The second point to he borne in mind is that resection 
of a sufficient number of ribs and, if necessary, of a sufficient quantity 
of sternal tissue, to give free access to the tumor, must be accomplished 
Most surgeons who have operated on sneb tumors have laid stress upon 
the fact that there is usually a considerable formation of adhesions, al- 
though von Eiselsberg claims that tbeir importance lias been exaggei ated 
Tbe fact remains that, of fifteen cases of operation collected by von Eisels- 
berg in 1903, the removal of tbe tumor was complete in only tbiee, and 
in two of these three instances it was veiy small While complete re- 
moval IS certainly desuable, and is strongly urged by suigeons, it is ob- 
viously not always practicable When impracticable, as much as possible 
should be removed, and the interior of tbe remaining portion of tbe cyst 
should he treated so as to encourage the formation of granulation tissue, 
which will subsequently cicatrize and lead to the obliteration of the sac 
For this pnipose some surgeons recommend curettage of the lining mem- 



MEDIASTIJSTAL TUMORS 


501 


brane, while others lecommend that it be painted with caustic solutions 
Whatever method of tieatment is adopted, there is always danger when 
poitions of the cyst wall aie left behind that secondary hemorrhage may 
occur, or that local intection will extend to the other stiuctuies of the 
mediastinum, oi will cause geneial sepsis In ordei to avoid a pneiimo- 
thoiax, many surgeons lecommend that, when a portion of the cyst is 
left, this should be sufficient to allow the edges to be diawii into the ex- 
ternal wound and sutuied to the shin This piocedure not only tends 
to pi event piieumothoiax, but also makes more difficult an extension of 
infection, and is of great advantage in the treatment of secondary hemor- 
rhage, should this occur 

The success of operative treatment in cases of dermoid cyst of the 
mediastinum has been very encouraging Of twenty operative cases col- 
lected by R S Morris in 1905, fouiteen (oi YO per cent ) survived and 
weie cured, or else greatly benefited, by the operation There is no rea- 
son why other non-mahgnant tumors of the mediastinum should not be 
as successfully removed As a matter of fact, the difficulty lies not so 
much in the removal as in the diagnosis Uon-malignant tumors — other 
than dermoids — are usually accidental, post-mortem finds 

There have been occasional cases of mediastinal dermoid which have 
yielded to measures less radical than extirpation, and this has been es- 
pecially true of cases where the cystic character of the growth has been 
the predominant one Kidd has reported such a case where the tumor 
presented in the epigastrium and where complete recoveiy followed simple 
incision and drainage Such cases are exceedingly rare, but this method 
should be considered where the situation of the neoplasm allows it to be 
carried out 

Palliative Treatment.- — The palliative treatment of mediastinal tu- 
mors may have for its object an effect upon the tumor itself, the relief 
of the intrathoracic pressure by surgical means, or the relief of symp- 
toms 

There is a type of malignant mediastinal neoplasm usually described 
in the literature as lymphosarcoma which seems amenable to ameliora- 
tion as a result of the action of a variety of agencies These may be 
either physical, chemical, or infectious, and the action of all of them is 
piesumably dependent nj>on the fact that the cells of certain varieties 
of sarcoma arc extremely susceptible to tbeir destructive power 

In some instances a temporary diminution in tbe size of mediastinal 
growths of this type has been observed to follow an infection, such as 
eiysipelas, and there is little doubt that the cases of malignant neoplasm 
which have been favoiahly influenced by Coley’s mixed toxins of tbe 
streptococcus and prodigiosus have been so affected by a destructive effect 
of the toxins on the tumor cells 

In a certain number of cases arsenic is stated by Ruff to be a medica- 



502 


DISEASES OE THE MEDIASTINUM 


ment acting m this way, and operative proceduies, such as exploratory 
incisions with mere exposure of the tumor, have sometimes had a similar 
result 

The remedy, however, which may frequently he lelied upon in cer- 
tain types of mediastinal growth to pioduce a very definite and decided 
effect IS the X-ray There are now m the literature a consideiahle num- 
ber of cases of malignant mediastinal growth in which temporary ameli- 
oration has followed exposure to the X-ray The method of employing 
this agent is not always accurately stated by the reporters, but apparently 
lesults have been obtained both with long exposures at comparatively 
infrequent intervals and with shoit exiiosures at frequent intervals 
On account of the danger of X-ray burns, the latter method would seem 
to be the preferable one Pfahler recommends a high vacuum tube with 
one ampere of curient and a focal distance of 15 to 18 inches He ex- 
poses the patient from 20 to 30 minutes six days in the week, and in 
some of his reported cases has kept this up for 5 months ICienboeck 
exposes an area about 12 centimeters in diametei for 5 oi 6 minutes with 
a hard or moderately hard tube at a focal distance of 12 centimeters He 
suggests mapping out the chest wall over the tumoi into areas of 12 centi- 
meters in diameter, and exposing a new area at each sitting After the 
front of the chest has been exposed, the interscapular region and the 
lateral chest walls should be similarly mapped out and exposed After a 
preliminary aeries of 30 such exposures a few days should be allowed to 
elapse, and a second shortei series of 4 or 5 exposures should be begun 
This should be repeated 3 or 4 times with a period of lest between the 
period of exposures Clopatt uses a similar method, but makes the in- 
terval of rest as long as 10 days There is no doubt that the effect of the 
X-ray treatment would be increased by means of a compression apparatus 
such as that devised by lessen and Kzewuski, which diminishes the sus- 
ceptibility of the skin and allows of the use of a more powerful X-ray 

As stated above, the type of growth which yields most satisfactorily to 
X-ray treatment is the so-called lymphosarcoma However, Pfahler has 
observed a decided improvement in a number of cases of secondary me- 
diastinal carcinoma following mammary cancer In one case of this kind 
reported by him the patient survived 6 years after the treatment 

The results in these cases are due to the destruction of the tumor 
cells with definite diminution in the size of the growth, as demonstrated 
by the X-ray shadow and the physical signs, and the consequent disap- 
pearance of the pressure symptoms. In some patients a decided improve- 
ment in the symptoms has been noticed after the second session, and in 
most of those who reacted well the dyspnea and cyanosis disappeared to 
such an extent that the patient was enabled to return to work As far as 
can be judged from the literature, a permanent cure has never resulted 
All of these patients eventually relapse In the case of lymphosarcoma 
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amelioration may last as long as two years When relapse occurs a second 
regression may occasionally he produced by X-ray treatment, but, as a 
rule, all curative tieatnient is ineffectual In some cases radiation pro- 
duces absolutely no effect 

Aside from the use of X-rays, arsenic, and other forms of treatment 
directly influencing the neoplasm, the palliative treatment of mediastinal 
growths is puiely symptomatic 

Opeiative interfeience, in the form of resection of a poition of the 
sternum or of portions of one or two ribs ovei a tumor piesenting exter- 
nally, seems justified in some cases, from a palliative point of view Such 
a procedure is comparable to decompression m an inoperable hi am tu- 
mor It may relieve the symptoms due to compression of the structures 
within the mediastinum, render the patient decidedly more comfortable, 
so far as dyspnea is concerned, and prolong life 

The relief of dyspnea, which is the most distressing symptom in 
mediastinal growths, is always indicated The possibility of relieving 
it depends upon its cause If due to general pressure, resection of the 
ribs or sternum may be indicated as described above If partly due to 
pleural effusion, as is often the ease, removal of the fluid by tapping 
must be consideied Powell suggests that complete removal of the fluid 
IS inadvisable, as the altered pressure conditions so produced actually 
favor increased rapidity of growth in the neoplasm, while, on the other 
hand, the positive pressure of the fluid retards growth Por this reason 
It seems advisable to remove just enough fluid to relieve the urgent dysp- 
nea When the difficulty in breathing is due to the inclusion of the 
trachea or bronchi in a mass of neoplasm and the subsequent direct pres- 
sure, operative interference is of little avail Tracheotomy has been oc- 
casionally performed, and it has sometimes been feasible to introduce 
a long tube through the tracheotomy wound beyond the point of com- 
pression, but there is grave danger in such cases of ulceration of the 
growth, with infection spreading to surrounding tissues, or producing 
perforation In most cases a resort to drugs is necessary Inhalations 
of oxygen produce relief in some patients No rules as to dosage can be 
laid down, some patients lake very large quantities with apparent benefit 
Powell recommends a mixture of lodid of sodium (grains in — 0 2 gm ) 
and cliloial (grains v to vii — 0 3 to 0 6 gm ) every tliiee, four, or six 
houis When paroxysms of dyspnea occur, Abram advises the inhalation 
of chloroform, hut this must certainly be used with great caution, as the 
patient is so dependent on the accessory muscles of respiration that if 
these aie paralyzed a fatal result may ensue. 


For the relief of severe pain in mediastinal tumor, as in other conditions, 
opium in some form is the only diug of real value When the pain is not very 
severe, the deodorized tincture orally administered may suffice and is desirable 
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on account of its less constipating eifect If Ihc pain is sevcie, moipliia hypoclei- 
mically will be needed 

The sleeplessness fiom winch many of these patients snfEei may, in 
the early stages, he relieved by veional, trional, or snlphonal, hut latei, 
especially if associated with dyspnea and pain, chloral or a mixture of 
morphia and chloral will he necessary 


MEDIASTINITIS 

Suppurative Mediastikitis 

Inasmuch as suppurative mediastniitis sometimes results from oper- 
ations in the lower pait of the neck, gieat caie should he exercised in 
such opeiations to avoid infection When foieigii bodies gain access to 
the esophagus or trachea these may, if neglected, cause nlceiatioii and 
medicistmal suppuiation, and for tins reason they should he removed as 
promptly as possible 

During the early stages of mediastniitis, hefoie actual suppuration 
has occinred, the application of ice to the fiont of the chest by means 
of the ice hag, or applications of heat by means of compresses or poul- 
tices, should be made in the hope that the inflammation will subside with- 
out suppuration taking place 

The treatment of suppurative mediastmitis, after pus has formed, is 
based upon the principles which govern the treatment of empyema If 
it is suspected that the disease has suppurated, hut no demonstrable 
changes on the surface of the chest are apparent, an exploratory aspira- 
tion with a large needle done imdei local anesthesia is instifiahle 

111 a certain nnmhei of cases the tieatinent is comparatively simple, 
for the pus points between the ribs In such cases the tieatment is ex- 
actly the same as for empyema An incision is made ovei the fluctuating 
area, the pus is evacuated, and, to insure a peimanent opening foi free 
diainage, a piece of rib 5 oi 6 centimeters long is lesected and a drain- 
age tube IS introduced If it has been deteimined by aspiration that pus 
IS present, but the exact situation and extent of the pus formation are 
doubtful, trephining of the sternum must he resorted to This is a very 
old procedure, and was successfully carried out by Galen Aftei a 
trephine opening has been made, exploiatioii can be earned on through 
this If it IS found that the tiephine opening is above the most depend- 
ent portion of the pus pocket, a counter opening must be made either by 
trephining the sternum a second time or by resecting a portion of rib so 
that thorough diamage may he esLahlished If, as is apt to occur with 
tuberculosis, abscesses, etc , the sternum itself is diseased, the affected 
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poition of tliG bone mubt be lemoved Milton has lepoitod a case in 
which almost the entire sternum was lemoved in this way with subsequent 
recovery of the patient 

In some instances, where the superior portion of the mediastinum is 
affected, the abscess points in the neck, eithei above the manubrium or 
one of the clavicles In these cases simple incision and evacuation often 
suffice to relieve the uigent symptoms, but seldom allow free enough 
drainage A counter opening should also be made in these cases, and 
this, of course, necessitates lesection of a rib or tiejihining of the ster- 
num In connection with Pott’s disease or penetiatmg foreign bodies 
from the esophagus, it may be necessary to open the posterior medias- 
tinum When this occuis m the superior portion it may be possible, as 
Haidenhain has shown, to reach the pus pocket fiom the neck When 
the inferior portion of the posterior mediastinum is involved, a more 
difficult procedure is required Faure lecommends the resection of the 
fiist lib posteriorly near its spinal attachment This, he claims, allows 
a wide opening into the posterior mediastinum Othei surgeons recom- 
mend resection of the transverse processes of several vertebras The great 
danger in such an opeiation appears to he death from suffocation due to 
an extrapleural pneumothorax, but this should be avoidable if the oper- 
ation is done under differential pressure 


TUBERCULOSIS OP THE MEDIASTINAL LYMPH NODES 

Prophylaxis 

The prophylaxis of tuberculosis of the mediastinal lymph nodes is 
that of tuberculosis in general, though it must be remembeied that the 
patients will be mostly children 

While it has not been proven that tuberculosis of the mediastinal 
glands is commonly due to bacilli of the bovine type, puie milk should 
be insisted upon The common soiiice of infection is no doubt droplet 
and dust infection from eaieless adults, so that the education of infected 
adults IS of gieat moment in prophylaxis 

111 the house, owing to their low statin e and their almost constantly 
dirty hands, children are especially likely to he infected from contami- 
nated carpets or floors The carpet should be banished fiom the sleeping 
room, and, when feasible, from fhe other rooms laigely occupied by chil- 
dren, and moist sweeping and dusting should be insisted upon The chil- 
dren’s sleeping room should contain plenty of fresh air, and should he 
properly screened against flies, as, indeed, should the whole house 

Children who are under weight, anemic, oi stiff eiing from local dis- 
ease which predisposes to tuherculons infection should receive special at- 
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tention Adenoids and enlaiged tonsils should he leinoved The under- 
weight and anemic children should he placed in open-aii schools and 
should he encouraged, as should healthy children, to indulge in outdoor 
games Such encouragement is needed especially hy giils The diet 
should be simple, hut nutiitious and easily digestible Eggs, milk, bnt- 
tei, cream, cereals, the easily digestible vegetables, and meat in modeia- 
tion should form the basis When possible, childien should have an an- 
nual change of scene to a climate somewhat different from that to which 
they are usually accustomed. 


Treatment 

A radical cure of tuberculous lymph nodes in the mediastinum hy 
surgical methods has haidly ever been attempted, and, on account of the 
fiequency of spontaneous recovery, and the difficulty of accurate diag- 
nosis, even with the X-ray, scarcely seems lustifiable, as a rule Never- 
theless, there are instances wheie the enlarged glands thi eaten life from 
pressure on vital structures, when surgery is justified Occasionally it 
has been possible, even wffien life was not endangered, to lemove tuber- 
culous bronchial glands with comparative ease Such a case has been 
reported by Thiemann The cases in which surgical interference is wai- 
ranted will, however, he few in number 

The medical treatment may he general and snppoitive or sympto- 
matic The general supportive treatment relates mainly to the hygiene 
of living, and differs at different stages of Ihe disease 

The climate winch has been found best suited to patients with glandu- 
lar tuberculosis is the seaside, and, when change of climate is desirable, 
and possible, this should he chosen The patient should he in the fresh 
air twenty-four hours a day, and, if not confined to bed, may be allowed, 
if old enough, sea-bathing in moderation piovided the baths aie brief, 
are followed by a brisk rub with a rougb towel, and result in good skin 
reactions In warm weather exposure to the sun in a bathing suit has a 
tome effect 

Childien under two years of age, and very thin, delicate children, of 
greater age, do not beai sea-hathing well, for them baths of heated salt 
water are of benefit The temperature of the bath for such children 
should not be below body heat In inland climates baths of artificial sea 
water, or salt rubs, are of value 

A proper degree of lest is essential, even when there is no fever or 
other signs of marked toxemia When the maximum temperature regu- 
larly goes above 99 6° or 100°, or there are definite signs of toxemia, ab- 
solute lest is demanded In cases where the patient is able to be about 
there should be a definite period of rest m the middle of the day, and 
plenty of time for sleeping at night 
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The food should be easily digestible, rather rich in fats, and abundant 
in quantity Caie must be taken, however, not to stuE patients to such 
an extent that the digestion is upset and the metabolic processes are 
overtaxed in burning up unnecessary waste The patient should be sys- 
tematically weighed, as this is one of the best indices of progress 

Of the drugs which have been empiiically proven of value, lodids, es- 
pecially in the form of syrup of the lodid of iron, stand first Arsenic 
IS of value in some cases The hypophosphites and phosphates are highly 
recommended by some. God livei oil is still highly lecommended, though 
it IS doubtful whether it is of greater value than other easily digested 
fats It should never be prescribed if it upsets the stomach [I have 
obtained the best results in these cases by the administration of some 
creosote preparation, benzosol, for instance, befoie meals, and the syrup 
of the lodid of iron after meals — ^Editor ] 

If the diagnosis is perfectly clear specific therapy by means of tuber- 
culin should be tried, if the daily maximum temperature is not above 
99 6° or 100° It is especially advisable in mediastinal gland tuberculosis, 
because ordinarily surgical interference is seldom justified The dose to 
be used must be very carefully determined on account of the well-known 
great difference in susceptibility to tuberculin As little as 0 00001 milli- 
gram may be sufficient to cause a reaction, and, although reactions occur 
less easily than in pulmonary tuberculosis, violent ones are certainly to 
be avoided Whethei Wright’s method of employing very small doses, in- 
sufficient to cause a reaction, and increasing them but little, or the Ger- 
man method of beginning with small doses and increasing them consid- 
erably IS most desirable is an open question Good results have been 
obtained by both methods The frequency with which tuberculin should 
be given is also a question open to discussion Certainly not more than 
twice a week The value of the opsonic index, unless carried out by 
one constantly doing the work and skilled in the technique, is dubious. 
The piactitioner with oidinary resources had better depend on the vital 
signs and the general condition of the patient The variety of tuberculin 
to be used is a matter of opinion Many consider the old tuberculin as 
valuable as its successors Some use bacillm-emulsion, which is less 
toxic L Brown advises a mixture of equal parts of bacillin-emulsion 
(BE) and broth filtrate (BE) In the administration of tuberculin 
it should be diluted with 0 25 per cent carbolic acid in normal saline 
The dilutions deteriorate after a couple of weeks In order to insure 
accuracy a regular tuberculin syringe should be used, the needle should 
be small and sharp, and the injection should be introduced beneath the 
skin of the interscapular region Ho skin preparation except cleansing 
with alcohol or the application of lodin is necessary 

Symptomatic treatment may be necessary in some patients. Eever 
should be combated by bathing A salt sponge (5 per cent salt) at 90° F. 
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may be given at night, and can with advantage be followed by an alcohol 
rub. It the temperatuie is not reduced a cold pack to the trunk is ad- 
visable 

Some authois advise the leduction of fever by drugs, such as aspiim or novas- 
pirin, laetophenin, or pyiamidon All of these aie unsuitable foi continuous 
use, and, if laetophenin or pyiamidon are given, their effect on the heait and 
blood should be remembered 

Dyspnea, if urgent, must be treated as in other mediastinal tumors 
Tracheotomy with passage of a tube beyond the obstruction is justifiable 
as a temporary procedure at times Inhalations of oxygen and the nsc 
of the various sedatives mentioned under mediastinal tumors may be 
tried. Dysphagia may be temporarily relieved by the passage of sounds, 
but this is a questionable procedure, as rupture of a softened gland may 
occur It IS in cases with urgent dyspnea or severe dysphagia that radi- 
cal operations should be considered. 


INDURATIVE MEDIASTINOPERICARDITIS 

Dp to a few years ago the treatment of mediastinopericarditis was 
the treatment of valvular heart diseases, for the effect of binding the 
heart to the anterior chest wall and the siu rounding structures is, in 
the long run, to cause failure of compensation, demanding the usual treat- 
ment for this condition (v Chronic Myocardial Insufficiency, p 690) 

The introduction by Brauer in 1902 of the operation, termed by him 
eardiolysis, opened a new field in the treatment of mediastinopericarditis 
Heasonmg from the point of view that it was the rigid chest wall which 
was mainly responsible for the extra work thrown upon the heart muscle, 
Brauer suggested resection of a portion of the chest wall ovei lying the 
heart, with the idea that the greater freedom of action thus obtained 
would lead to improvement in the cardiac musculature This hope has, 
in the limited number of cases so far operated upon, been realized to a 
considerable extent 

According to Brauer and others who have had success with the oper- 
ation, the procedure should only be attempted if the heart still shows 
evidence of a good degree of competency. If there are a well-marked sys- 
tolic retraction, a diastolic shock, and general indications that the break 
in compensation has not reached an advanced stage, the operation is 
permissible. 

The name “eardiolysis” gives altogether a false impression of the gravity of 
the operation, even to the professional mmd, inasmuch as it indicates actual manip- 
ulation of the heart itself As a matter of fact, the operation is not much more 
eomplieatecl than the ordinary opeiation foi empyema, and, of more than twenty 
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cases now lepoited, only one has lesulted in death directly refeiable to the opeia- 
tion The teim “precoidial thoiacolysis” is pieferable, we think, to cardiolysis, 
or peihaps '‘piecoidial thoiacostomy” would be even better. 

The technique of the opeiation now vanes slightly from that orig- 
inally proposed by Brauer, but is essentially unchanged The operation 
can be easily done under local anesthesia in cases in which a general anes- 
thetic IS conti aindicated A semilunar flap with its convexity toward 
the median line is made to the left of the sternum in such a position 
that the costal caitilages and the adjoining parts of the third, fourth, 
and fifth iibs may be exposed The flap should, of course, include all 
the soft parts down to the bone, and should permit the exposure of at 
least ten or twelve centimeters of the cartilages and ribs mentioned It 
is now considered sufficient to remove subperiosteally fiom six to ten 
centimeters of each of the third, fourth, and fifth costal cartilages and 
adjoining ribs Bleeding is then conti oiled and the flap is replaced The 
procedure is, thefefoie, a very simple one as now advised, and differs 
from some operations previously done in that no attempt is made to re- 
move any poition of the sternum, and removal of the peiichondiium 
and periosteum is not considered necessary While technically new bone 
might result with the periosteum left behind, the expeiience gained from 
Konig’s case shows that the amount of bone formed has no deleterious 
effect, on the other hand, removal of the periosteum adds greatly to the 
difficulty of the operation, increases the likelihood of shock, and adds 
the danger of injury to the heart and perforation of the pleural cavity 
Inasmuch as the opeiation has been performed in a number of cases in 
which induiative mediastinopericarditis was not present, the suggestion 
of William MacKenzie, that a portion of the fifth rib be removed first to 
form an exploratory opening, is worth considering As this author points 
out, if we are unable to feel the intrapleural area through such an open- 
ing we know that adhesions exist 

The results of the operation described above are, as a whole, very satis- 
factory In some cases the operation has been undertaken at a peiiod 
when the damage to the heart muscle was too great to be even temporarily 
repaiied, in such cases failure has naturally resulted Of twenty-eight 
cases collected by Roux-Berger in 1910 five resulted fatally. Of these 
one was not mediastinopericarditis and two weie also suffering from 
endocarditis with valve leaks. The ultimate results in many patients 
cannot be followed np in the literature, hut in many the immediate re- 
sults were veiy striking, often the heart became more regular as soon 
as the ribs were removed, and the subjective symptoms diminished marked- 
ly a few hours after the operation Recession of the signs of cardiac 
mcompetency in remote organs took place more gradually, but was often 
progressive, and in many instances the patient was able to return to work 
after a protracted invalidism previous to the operation. Several of the 
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patients remained in good condition one year aftei tlic operation^ and one 
survived as long as four yeais, and died of miliaiy tnbeiculosis The 
operation is certainly one that should he much moie extensively employed 
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CHAP, TER I 

DISEASES OF THE PERICARDIUM 
Alexander McPhedran and William Fletcher MoPhedran 

HISTORY 

Before taking tip tke treatment as generally practiced in the present 
day it will be of interest and of no little advantage to look briefly at 
what was done for pericaiditis after it was first disco veied to he a distinct 
disease 

Its earliest treatment is well presented in the writings of Latham, 
New Sydenham Society (1789-1874), m the early part of last century, 
and, later, by those of Sir Thomas Watson 

Blood-letting, mercury, and opium were the remedies in these dis- 
eases of the heait, as also m acute rheumatism and other acute diseases. 
^Tn the treatment of acute rheumatism, it might be laid down as an 
axiom to tieat the rheumatism and let the joints take care of themselves. 
But where there is a question of the heart being affected it is the latter 
which must receive attention Mercury to salivation is indispensable to 
the cure of every case of peiicarditis ’’ (Latham ) 

His pupil and successor, Sir Thomas Watson, reg aided the disease as 
one of great importance because of the danger (1) of speedy death from 
the great quantity of effusion which often occurs, and (2) of other ef- 
fects which often result in dangerous sequelae Following the teaching 
of his time, he regarded bleeding as the most potent means of arresting 
the disease This was the view of the most distinguished both at home 
and on the Continent Bouillard declaied that by the bold use of the 
lancet it is possible to extinguish the inflammation and jugulate or slaugh- 
tei the disease at its birth Watson had found that this could only result 
if the copious bleeding were done before the to-and-fro friction sound 
occuis, but not after But he thought that, even after the to-and-fro 
friction sound is heard and adhesions are beginning to form, repeated 
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free cupping of the precoidium may do good At the same time the 
patient was to be brought under the influence of mercury as soon as 
possible, that the gums might swell and become tender It was found, 
unfortunately, in this as in othei diseases that the system frequently re- 
sisted with gieat obstinacy the influence of meiciiry He therefore 
uiged that calomel should be given in frequently repeated doses, guarded, 
if need be, by opium from the first When the gums began to use there 
were always a prompt subsidence of distress and mitigation of the symp- 
toms — ^less pain, loss palpitation, and less dyspnea 

In cases with high temperature and dry skin, tartar emetic, gram 1-6 
to ^ (0 01-0 15 gm ), was given, to cause free perspiration If the 
pulse was strong and full a large blister was applied to the precordium 
It was soon recognized that this heioic treatment should be reserved 
for the plethoric and vigorous patients, and that the debilitated should be 
treated much less vigorously This led m time to the recognition of the 
fact that ^hnany seem to recover under any treatment, or even with none 
at all ” (Watson ) It is remaikable how keenly alive at this early period 
these master minds weie to the danger of future adhesions m all cases of 
pericarditis They warned against being too sanguine as to permanency 
of recovery, as months or even years may elapse before secondaiy effects 
are evident ^^Ho medium between complete cure and sudden death ” 
(Latham ) How confident they were of the efficacy of their heroic treat- 
ment IS shown by Watson’s faith in it “1 am of oinnion that by the cau- 
tious employment of the lancet and leeches, and by early and unshrink- 
ing use of mercury, the mischief may he greatly limited and the consecu- 
tive changes staved off to a distant peiiod ” And yet he recognized that 
many cases of pericarditis recovered ‘^nnder any treatment or with none ” 
It was this knowledge, scarcely realized at first, but the importance of 
which became more and more appreciated year by year, and gradually 
filtered downward through the profession m general until the fullei light 
dawned, which awakened the medical world to the fact that while bleed- 
ing and mercury weie doubtless able to do some good, they were also 
potent for evil, and that the injury that resulted from their indiscrimi- 
nate use greatly exceeded the good they did, and that “many recover 
under any treatment or with none ” It is almost impossible to realize the 
difficulties to be overcome and the obstacles to be removed before the more 
rational methods of our day were reached — ^methods on which we pride 
ourselves and which may he left by oiir successors fifty years hence as 
far behind as we have left those of our predecessors of fifty years ago. 



PEEICAEDITIS 


513 


PERICARDITIS 

Prophylaxis 

As rheumatic fever is much the most common cause of peiicarditis, it 
follows that great caie should be taken to prevent attacks of it in children 
who have bad family histones, or who have undergone a previous attack 
The latter aie not only very liable to contract rheumatic fever, but are 
also much more likely to have cardiac manifestations The danger of 
cardiac infections decreases rapidly as the child grows older, and at all 
times the endocardium is moie apt to be the seat of the disease than the 
pericardium Occasionally one finds peiicarditis the only, as it may be 
the first, manifestation of an attack of iheumatism in a child But when 
rheumatism or choiea has occurred once — even if the attack is very 
slight — the physician must use every effort to prevent recuirence of the 
attack by a careful examination of the gateway of infection — the tonsil 
It IS not enough to decide that because the tonsils are not so hypertrophied 
as to meet in the center line they are not at fault Much mischief 
often comes from small, deep-set tonsils, whose crypts are plugged with 
mucus and degenerating epithelial cells These are very apt to become 
infected or to be subacute infected areas at all times The tonsils should 
be examined by probing the crypts while piessure is at the same time 
applied outside on the neck Any tonsil that is the seat of chronic 
mflammatoiy change should be removed — not amputated by a guillotine, 
but dissected out Too much attention cannot be devoted to this almost 
universal point of infection in the iheumatic child Similaily, all local 
areas of infection from which possible pericarditis might arise are to be 
treated caiefully The need for such precautions will, of course, be 
greater if former attacks of pericarditis have occurred It is doubtful if 
an attack of pericarditis can actually be prevented, but diseases of which 
pericarditis is a part or complication are well within the bounds of pre- 
ventive medicine. 

In the mildest attack of rheumatism, even when there is only a slight 
^^growing pain,^’ the child should be put to bed IsTot only the rest, but the 
warmth to be had in bed, may prevent, or, at least, moderate, the severity 
of the attack At the same time, the heart beats less lapidly, and so the 
liability of extension of the rheumatic process to the cardiac structures is 
reduced materially The rheumatic fever should be energetically treated 
so that as eaily a recovery as possible may be expected. Once the heart 
has been affected its resistance to a new infection is reduced, and so new 
attacks occur the more readily 

The prophylaxis of pericarditis, then, depends in acute rheumatic 
fever, as m other diseases, on a preservation of the hodily health. Should 
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any disease occur, by keeping tbe patient qmot both bodily and mentally, 
there will be less danger of pericardial involvement. 

Treatment 

In all cases in which the symptoms suggest the possibility of pericar- 
ditis, such as inci eased rate of pulse at rest and marked disturbance of it 
in slight exertion, a sense of discomfort in the precordial region, and, it 
may be, some shortness of breath, and as yet no to-and-fro friction rub or 
sign of effusion, there should be complete rest m bed in the recumbent 
position. Probably the hope of mitigating, if not preventing, an attack 
IS vain in most cases presenting such premonitory symptoms The patient 
should be supported comfoitably on pillows ITe will probably be more 
comfortable semi-recumbent on the left side, but his comfort and lack of 
dyspnea must be the best indications of the excellence of this position 
The bed should be firm and narrow, so that the patient may be easily 
moved by the nurse or attendant The use of a double inclined plane, 
such as is used in surgical beds for the maintenance of the Fowler posi- 
tion, will be of very considerable comfort and benefit to the patient The 
back may be laised at will to any height desired Such a bed as de- 
scribed by Gatch is in the writers^ experience excellent. He should not be 



Fig 1 — The Gatch Bed 


permitted to stir for food, voiding of mine, or movement of the bowels 
This position in hed should be maintained until the acute symptoms have 
subsided and until the circulation is efiicient, and the heart not nndnly 
accelerated on getting up for short increasing periods of time Sir Wil- 
liam Gnll once went to see a patient with an old honse officer The man 
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had a peiicardilis, which the physician had not recognized He was 
expressing his chagiin at the ovei sight to his old chiei when the latter 
patted him on the shoulder and said “Hever mind, niy lad, had you 
lecognized it, you might have treated it’’ 

This sums up the treatment of the mild cases of pericaiditis 

In cases in which some or all of the physical signs of pericarditis are 
found on careful repeated examinations, it has been said that moderate 
movements by the patient should be permitted, as they aid in preventing 
adhesions by causing the heart to alter its position with each new posture 
This is a doubtful infeienee, and in any case the benefits from it must 
be too slight for it to be wise to iim the risk of other dangers for the 
doubtful good to he gained In cases in which the weakness, distnibed 
action of Ihe licait, and mciease in the aiea of prccordial dulness make it 
probable that there is considerable myocaidilis and some effusion, com- 
plete lost IS of tlie utmost importance, as sudden movements, especially 
changing to the erect posture, may cause faintness or even a fatal collapse 
Heie the symptoms are duo to the myocarditis It has been suggested 
that the action of the heart may be inhibited by the inflammation of its 
seioiis coveiing just as is the case with the intestine in peiitomtis This 
is veiy doubtful, for in fatal cases the cardiac muscle is always found to 
be piofoundly affected So constantly is this the case that it is doubt- 
ful if even large effusions can do more than hamper the action of a 
healthy heart muscle, but the hampering might be sufficient to turn the 
scale if the myocardium were severely, although not fatally, damaged If 
there is cough it should he subdued by repeated doses of codein, gr ^ 
(0 0515 gTn), and heroin, gr 1-12 (0 005 gm ) There should be no 
straining at stool To secure a soft and easy motion a plain enema may 
suffice, if not, some mild laxative, such as sulphur, olive oil, or, if a 
more active drug is needed, compound licorice powder Castor oil an- 
swers well, and is more effective, hut should not he given if the stomach 
is iiritable, as the excitement of the heart’s action by vomiting should he 
avoided 

Diet m Acute Pericarditis. — ^In the mild cases the patient may have 
whatever he desires, with no restriction, except as to the amount of 
fluid In the more severe cases it is of greater importance that the food 
should he attractively prepared, and always given in small quantities. 
This method of feeding prevents overloading of the stomach with the 
distressing cardiac symptoms arising theiefrom In addition, one must 
remember that the stomach is liable to rebel against the quantities of 
salicylates which the medical attendant will use in the treatment of the 
common rheumatic form of this disease The diet should be simply and 
easily cooked (for great demands are to be made upon the lionsehold) and 
soft, so as to be easily digested as well as to avoid irritation to the in- 
flamed tonsils. There should not be too much residue for bowel evacua- 
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tion While soft, the nourishment must be fairly concentrated, since 
highly diluted food means the introduction of a large amount of water 
This tends to inciease the work of the heart and also provides €uid for a 
possible or existing effusion Eor this reason a wholly milk diet is in- 
advisable On the other hand, too much nitrogenous food may cause a 
relapse of the rheumatic fever [It is more than likely that it is not the 
muscular fibei or the nitrogen contents which do damage, but the quantity 
of nuclein contained in meats Nuclein-inetabolic end result is uiic acid, 
which favors bacteiial invasion and multiplication — Editor ] Soft-cooked 
eggs, soft toast, scraped beef done into balls with a little butter and 
broiled are valuable additions Kephii and kumyss are of particular use, 
because they are easily digested, and on account of the lactic acid bacilli 
(of which they are cultures) aie good antidotes to meteorism It will be 
advantageous to inciease the nutritive value of the milk by the addition 
of cream, and of the milk and kephir by the addition of lactose — say, 5i 
(gms 4) with each feeding It is tasteless, high in nutritive value, and 
shows slight tendency to fermentative changes The milk can be given as 
cocoa 01 in the form of soups, flavored, if desired, with vegetables, or it 
might be advantageous to give gruels of well-cooked oatmeal, with cream, 
to leplace one of the milk feedings The eggs are best cooked by placing 
them in a warm bowl, covering them with boiling water, and letting them 
stand covered for five minutes A small amount of seasoning is admissi- 
ble, but, while the whole problem of exudation and edema m relation to 
salt intake is under investigation, much salt should not be allowed The 
number of calories in this diet is quite sufficient to maintain the body for 
some time in bed — as the patient progresses more and more may be added 
to the diet But for some little time the administration of frequent small 
meals — say, five per day — ^will save the heait a great deal of unnecessary 
work, because there will be easier digestion and less danger of distention 
of the stomach and intestines 

The following table would be satisfactoiy for some time The milk items 
might well be given as milk soups, because theie is the dangei of the patient 
rebelling against a monotonous dietaiy The fluids total 1,400 c c , and theie is 
ample room here foi about 200 oi 300 c c , i e , ^vi, of watei, which had best 
be given between feedings or m sips of cracked ice To allay the thirst a trace 
of lemon juice might be added, but due regard must be paid the alkaline 
treatment seemed thiough the copious doses of the bicarbonate of soda To 
give water more freely would tend to dilate the stomach and increase the proba- 
bility of effusion. 

Diet — 

7 a m — Milk 200 c e §vii 
Cl earn 50. gii 
Lactose 4 gms 5i 
9 a m — Soft eggs 2 

Toast 2 pieces, 10-15 gm each. 
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11 a m — Kephii 200 e e gvu 
Lactose 4 gms 5i 
1 p m — Eciaped beef 50 gms 
Toast 2 pieces 

Custard made of milk, 200 e e, ^vii, eggs, 2, sugai, 4 gms, 3i 
4 gms , 3i 

3 p m — Kephir 200 c e ^vii. 

Lactose 4 gms 5i 
5 p m — Soft eggs 2 

Soft toast 2 pieces 
Milk 100 e e §iuss 
Lactose 4 gras 3i 
7 p m — Kephir 200 c c §vii. 

Lactose 4 gms 3i 
9 p m — Milk 200 c c §vii 
Cream 50 §ii 
Lactose 4 gms 5i 

Calones 

Totals Milk -1- Kephir, 1,300 e e = 884 

Cream, 100 c e =: 250 

Lactose, 28 gms = 106 

Scraped beef, 50 gras = 100 

Eggs, 6 z= 450 

Bread, 12 gms =: 40 


1,830 

Local Treatment — Of local treatment the application of cold to the 
surface over the heart is, as a rule, the most effective In recent years 
the local use of ice in deep-seated inflammations has become more and 
more general When it first came into use it roused much prejudice It 
was regarded as unpleasant and likely, not only to increase pain, hut 
also cause extension of the inflammation Experience has proved that 
these fears are groundless and that, on the contrary, the pain is usually 
relieved, and the inflammation lessened or even arrested Ice produces 
both of these results with much more certainty than hot poultices, and is 
much cleaner The icebag offers, as a rule, the most convenient means of 
applying cold It may be applied directly to the surface of the precor- 
dium If the direct application is too severe the bag may be wrapped m 
a flannel cover oi have a piece of flannel placed under the icebag In this 
manner the cold can be tempered, and as the surface becomes accustomed 
to it the flannel may be removed In cases in which it is inadvisable to 
apply extreme cold, as in children and old people with feeble cnculation, 
Leiter’s tubing may be substituted and the water used gradually lowered 
in temperatuie to any desired degree In all cases, especially where there 
is precordial distress or oppression, it will be well to have the bedclothes 
raised on a cradle The icebag or Leiter’s tubing may be suspended from 
this so as to take all possible weight off the sensitive region 
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We do not know how cold piodncos the effect Probahly it actb by 
causing conti action of the aiteiioles of the paits in i elation to the sur- 
face to which it IS applied It may stimulate the vasoconstnctoi neive or 
possibly the muscular walls of the vessels themselves For example, dip- 
ping the hand in cold watei causes actual diminution in size of the ladial 
artery. That is, the area to he supplied with blood can conti ol, by its 
sensory stimuli, the amount of blood bi ought to the area Sir Lauder 
Brunton has shown that ice applied over the sternum of rabbits causes 
blanching of the bronchial mucous membrane, and that, if the cold is con- 
tinued, the vessels dilate and the membrane becomes hyperemic Remis- 
sion of the cold application causes a new vasoconstiiction and blanching 
Until the mode of action is proven by investigation, we must rest content 
with theories 

Local blood letting may be resorted to with benefit, especially in the 
robust It IS best done by applying eight to ten or more leeches over 
the cardiac area, and after their removal the bleeding may be encouraged 
by warm fomentations This procedure usually relieves pain, and often 
probably lessens the tension in the chambers of the heart when they are 
overdistended The abstraction of blood must have some direct iniuence 
on the distention of the vessels and heart But the relief cannot be wholly 
due to that, for, if so, the application of a bandage around the thigh tight 
enough to obstruct the venous flow, while allowing the '-arterial to enter, 
should pioduce greater effect It seems reasonable to infer that the 
irritation of the leeching should cause reflex contraction of the distended 
vessels of the peiicardium This would cause more rapid flow of blood, 
that is, a better cn dilation, the pain relieved by the lessening of pressure 
of the distended vessels on the nerve terminals and the inci eased force 
of blood flow aiding the heart to expel its contents into the pulmonary 
vessels 

Blisters to the piecordium is an old method of treatment for the lelief 
of pain and distress, but it is little resorted to now It is moie seveie and 
not more successful than are the means above described Some, however, 
prefer the application of a senes of small blisters which are allowed to 
heal up rapidly Their action must be due to the effect of the irritation 
of the surface on the vessels of the pericardium Their use in effusion, 
which is slow in absorption, may be wise, because in some cases their ap- 
plication is rapidly followed by removal of the fluid 

[The galvano- or Paquelin cautery has been recommended If 
counterinitation is indicated at all, it can be applied in this way with an 
amount of precision impossible in any other way — Editor ] 

Drugs. — Of drugs we have none that are specific in pericarditis 
Bleeding, mercury, and opium, the sheet-anchors of the practice of our 
forefathers, having failed to cure, or even probably to affect for good the 
course of the disease, have long fallen into disuse. As the acute form of 
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pericaiditis is but one of the local manifestations of a general disease, we 
should endeavor to contiol the local tbiougb tieatinent of the geiieial dis- 
ease on which it depends The gieat majoiity of cases are due to rheu- 
matic infections, of the leinainder most of them aie due to such grave 
forms of septic infections as pneumonia and septicemia, m which drugs 
are of little if any avail 

Eoi the treatment of rheumatism we have in the salicylates a drug 
which is, if not a specific, at least one that has marked influence on its 
development and course To obtain its full benefit it is necessaiy to give 
it sufficiently freely to bring the system under its full influence as soon 
as possible, that is, until it produces slight toxic effects as shown by 
tinnitus auTium. 

I am strongly of the opinion that the quantity usually given is not adequate 
for the purpose in view — ^the aiiest of the disease if possible, and, if not, the 
mitigation of its pi ogress Toi this purpose about 20 giains (gm 13) of sodium 
salicylate given every two houis will be leqimed to act promptly, oi even 40 to 60 
grains (gm 2 6-4) as a first dose and followed by the smallei quantity 

Unfortunately salicylates fieqnently nutate the stomach and cause 
vomiting, this effect is piohahly due in most instances to the breaking up 
of the salt. Yoimting, even nausea, does grave injury to a patient 
whose heart requiies the greatest possible rest. To prewent the setting 
free of salicylic acid 30 to 40 grains (2 0 to 2 6 gm ) of bicarbonate of 
soda should he added to each dose of the salicylate, or potassium citrate 
may be used instead , hicaihonate is a useful addition m the treatment of 
iheumatism The earlier such treatment is begun in the iheumatic attack 
the more likely is it to prevent infection of any of the structures of the 
heart After the heart has become infected the administration of the 
salicylates is legaided by many able observers as, in the first place, being 
without value because they exercise no influence on the caidiac infec- 
tion, and, in the second place, dangeious from their depressing effect on 
its action, since in every case the myocardium is infected and therefor© 
liable to dangerous depression It is doubtless true that the salicylates 
fail to influence the progress of some cases of peiicaiditis, just as they 
unfortunately fail in not a few cases of polyarthritis Possibly this 
failure is because the infection in these cases is not iheumatic and so 
not amenable to salicylate tieatment Then the more frequent failures 
in caidiac infections may be due to the paitial withholding of the salicy- 
lates on account of the fear of dangerous depression of the heart, a fear 
that I have not in my experience seen to rest on good giounds Only 
quite pure salicylates should be given The natural is usually best tol- 
erated and least likely to cause vomiting Salicin has been much used m 
England instead of the salicylate, but it is found to be less effective, 
probably because less soluble. 
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As m ilieimiatisni so heie the tieatinent should ho coiitmued for some 
days aftei both symptoms and signs of pericarditis have been lessened or 
disappeared It is better to continue the salicylates for too long than for 
too short a time 

Other treatment is not commonly required in pericarditis The icebag 
usually relieves the pain and distiess, and aids in reducing the fever, 
which, however, is rarely high If the lechag, foi any reason, is not well 
borne, it may be necessary to replace it v ith hot applications These some- 
times give the patient greater lelief than cold, just as they do occasionally 
in pleurisy Unfortunately they excite the action of the heart and their 
use should theiefore be avoided if possible If the pain continues small 
doses of opium, as in Dovei’s powder, grains 1 to 5 (gm 0 06-0 3), ac- 
cording to the symptoms usually suffice to give relief and, at the same 
time, quiet the irritability of the patient. If the action of the heait is 
irregular and tumultuous and the fevei high, quiiiin in 3 to 5-gram 
(0 2-0 3 gm ) doses, repeated three or four times daily, usually does much 
good In nervous patients a bromid may be needed and usually brings 
the needed quiet Yeronal, trional, and sulphonal have no effect upon 
the pain, hence do not give good sleep Chloral is dangerous because of 
the unpleasant caidiac symptoms occasionally following its use 

Stimulants — Persistent disturbed action and weakness of the heart 
are doubtless due in all cases to the associated myocarditis and lequire 
cardiac stimulants in addition to the greatest repose Of the foimer the 
most effective is digitalis It should he given eaily, as soon as the first 
symptoms of diatuibance of the heart’s functions show themselves The 
object IS to so stimulate the muscular fibers that they will maintain ef- 
ficient systolic contractions of the heart and thus prevent acute dilata- 
tion In cases in which theie have been chronic affections which weaken 
the heart, as valvular lesions, chronic nephritis, chronic anemia, etc , 
digitalis should be given very eaily, before the heart shows any symp- 
toms of disturbance Of couise due regard must be given to its effect on 
the preexisting chionic affection If chiomc degeneration has already oc- 
curred in the wall of the heart fiom the old disease, the additional infec- 
tion incident to pericarditis may cause maiked ii regularity of the heart’s 
action and other symptoms of failure of its power In such cases often 
neither digitalis nor other stimulant steadies oi relieves the symptoms 
Here morphin, gr l/g to % (0 008-0 015 gm ), given hypodeimically at 
bedtime is usually followed by a good night’s rest and much steadiei ac- 
tion of the heart Then digitalis will have full effect in restoring the 
efficiency of the heart as far as that is possible 

In acute cardiac failure with collapse, dyspnea, and much precoidial 
distress associated with pericarditis, strophanthin given intravenously 
may give prompt relief In a man of fifty-five, with much distress — the 
pulse being about ITO and very irregular in ihythm— one milligiam 
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caused the pulse to fall to 75 It became almost regular, and was fol- 
lowed by complete relief of the uigent symptoms Tbe transition was 
almost alaimmg to tlie physicians, a smallei quantity might have been 
ample foi lelief, although less striking in its eftect 

After-treatment — Convalescence should be slow The patnmt can 
be raised to a sitting postuie for half an hour pei day, and the tune 
giadually increased Should theie be no ill lesiilts he can stand upiight 
in a week and walk a few steps During this period caiadul nbseivation 
of the pulse rate, with daily inspection of the apex beat and caidiac diil- 
ness, will deteimme his piogiess In the pievention of adhesions a good 
eouise of cardiac exercises with the obscivance of due caie to prevent 
strain is essential Various courses of gymnastics have been lecommended 
and are discussed under the head of diseases of the myocaidimn The 
principal feature to be held in mind is that they all should be supervised 
by a physician Passive movements and, abo^e all, massage are of 
particular benefit Such exercises should be earned to the stage of 
gentle fatigue only Oaibonic acid baths have also been lecommeiided — 
with what success is at j)iesent uncertain In the cases wdieie there has 
not been myocarditis of an extensive degree, it is quite within the bounds 
of possibility to expect a complete return to normal 

Peeioarditis with Efeusiok 

If moderate and the heart show^s no signs of embarrassment, no spe- 
cial tieatment is required, since, as a rule, the effusion soon becomes ab- 
sorbed The patient should be placed m bed with complete est, so as to 
relieve the heart of wmik as fai as possible If the effusion increases it 
soon fills the pciicardial cavity so that the walls of the heait become sub- 
jected to positive piessuie Tins Avould soon lead to compression of the 
flaccid auricles, and, to a slight extent, lessen the dilating foice of the 
ventricles, and therefore their suction powei Such a condition makes 
the heart’s wmik inefficient, and is therefore characterized by a degiee of 
dyspnea, piecordial distress, and cyanosis in proportion to the derange- 
ment of function Since the heart is nnahle to dilate properly, espe- 
cially the amides, to receive the blood, little, if any, benefit can he ob- 
tained from the administration of digitalis or other caidiac stimulants 
The diuietiGS which act directly on the kidneys, such as caffein, diuietin, 
and theocm sodium-aeetate, may greatly increase the urmaxy outflow and 
prove of much service At the same time, the amount of liquid taken 
should be reduced to as low a quantity as tbe patient is able to tolerate 

Owing to the debilitated condition of tbe heart m all cases of peri- 
cardial efiusion on account of the myocarditis as well as the hampering 
of its action by the pressure of the exudate, no treatment which in any 
way depresses its function should be xesoited to, hence diaphoresis, by 
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hot haths of any kind, by hot packs, and by pilocarpin, aie dangerous de- 
pressants, and not permissible Eoi the same leason we should not at- 
tempt to reduce the effusion by free purgation 

Paracentesis • — If, aftei due trial of these measures, the effusion per- 
sists, resoit should be had to paracentesis If the quantity of fluid is only 
model ate and not mcieasing peiceptibly, theie need be no haste to remove 
it, blit if laige and increasing its eaily withdrawal is necessaiy, especially 
so if the heait becomes weak, irregular, and its conti actions inciease in 
fieqiiency Under such circumstances the pressuie of the fluid is not 
only obstiiicting the ciiculation by disturbing the action of the lieait, but 
also by interfeiing with the coronary blood supply The diminished 
coronary supply favors the inciease of the degeneiative changes in the 
structures of the heart, which are present in greatei or less degree in all 
cases of peiicaiditis In estimating the dangei fioin the presence of the 
fluid, we have to consider three aspects of the mattei first, the quantity 
of the fluid, secondly, the rapidity of its exudation, and, thirdly, the de- 
gree to which it has embarrassed the function of the heart, and of these 
the third gives the most important signals of dangei, since, if the heait 
itself is much damaged in its muscular structures, the piessuie of a very 
small quantity of fluid may be enough to dangerously distuib its function 
In eases of moderate effusion and little disturbance of the heart we 
may content ourselves with first withdrawing a hypodermic, or, better, 
an exploring synngeful of the fluid both for diagnostic pin poses and also 
in the hope that absorption may follow, as is occasionally seen in pleurisy 
with effusion There being no urgent symptoms we may wait a few days 
before taking further steps Then, if there is no improvement, the fluid 
should be removed by an aspirator, or a trocar and cannula, to which is 
attached a long tube to act as a syphon. The needle of the aspirator 
should have a sheath into which it can be withdiawn as soon as the 
cavity IS entered in order to prevent the heart from being wounded If 
the symptoms have been urgent, the relief following the removal of the 
fluid IS very striking and gratifying Paracentesis of the pericardium 
was first proposed by Riolan in 1649, and afterward by Senac in 1794 
The operation was very slow m being recognized as justifiable, not to say 
advisable, as late as 1870, Billroth characterized it as a prostitution of 
surgical skill Since then it has come to be recognized as the only ef- 
ficient means of treatment in persistent effusion, and as imperative in all 
cases in which the exudate at all disturbs the function of the heart 

The operation causes only moderate pain, and therefore the danger 
of general anesthesia should in no ease be incurred Local anesthetics 
give moderate relief and serve the purpose fairly well Of these the 
Schleich infiltration method is the most effective, but ethyl chlorid freez- 
ing does well, and the coldness induced by ether, or even of ice and salt, 
will serve the purpose in most cases 
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Various sites are recommended as the seat of pnnctme, tlie difference 
of opinion arising cliieffy fiom the varying views as to the position of the 
heait in the distended sac Being of gi eater specific gravity than the 
fluid, it was formerly taken foi gi anted that the heait sank to the most 
dependent pait, that is, to the hack in the recumbent oi even the semi- 
recuinhent position, the fluid filling the anteiior pait behind the precor- 
dial sill face Latei observations have shown that this is often not the 
case, that in many cases of laige effusion the heart lies in contact with 
the aiiteiioi chest wall, oi neaily so In a lad of 12, fiom whose peri- 
cardial cavity I withdrew over 1,000 c e (35 ounces) of effusion due to 
tuberculous disease, the heart was touched hy the sheathed needle almost 
as soon as it had entered the cavity Many similar eases have been re- 
poited There is no single point of choice which is prefeiable or even 
suitable for all eases The several points recommended, beginning to the 
light, are (1) The light fifth intei costal space, in the cardiohepalic angle 
into which the peiicaidium foims a triangular pi ejection, and which early 
becomes filled in peiicaidial effusion Botch has been especially insistent 
on the advisability of selecting this site Puncture has also been advised 
in the third and fourth light intei costal spaces close to the sternum 

(2) The angle foimed by the ensifoiin caitilage and the left costal 
margin This is the site preferred by many of the leading British and 
Aiiieiican writers It was suggested by Larrey in the early part of the 
last centuiy, but not regarded seriously (Dock ) 

If the needle is enteied close to the costal margin and, as soon as the point 
reaches the poster loi siiifaee of the cartilage, is tinned sliaiply upwaid and to 
the left behind and in contact with the posterior surface of the caitilage, it will 
at once entei the cavity of the peiieardium, especially if it is depressed by 
effusion If caiefully done there is no danger of punetuimg the peiitoneum, 
livei, 01 pleiua It fuither affoids an excellent guide to subsequent niei&ion and 
drainage of the cavity if such should be advisable As this is the point I have 
always selected, I am able to speak for both its safety and efficiency It should 
be at least no more liable to accident than is any other available point, some 
risk attaches to each of them 

(3 and 4.) The fourth or fifth left intercostal space, either close to 
the sternum oi 2 5 cm (about one inch) further to the left In the 
formei point there is much danger of wounding the internal mammaiy 
aiteiy In the second, the heart, if it lies near the anteiior wall of the 
chest, is liable to he punctured, and that, too, in its thinnest and least 
contiactile pait, the light auricle This would he a suitable and efficient 
site if theie was assurance that the heart lay towaid the posterior pait of 
the cavity 

(5) The fifth or sixth intercostal space outside the left mammary line 
at a point midway between the cardiac impulse, if it can be made out, and 
the outei limit of dulness; if the cardiac impulse cannot be determined, 
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then a point about an inch internal to the left limit of clulness may be 
chosen This is advised as a safe point so far as injury to the heart is 
coneenied, the hind, if pieseiit, is easily i cached, and even if the heait 
IS stinck, it is 111 its thickest pait, the left ventiiele, which can scaicely 
be completely penetiated unless adheient to the wall of the chest The 
pleuia may be punctured, but with a steiile needle such an accident will 
cause no damage If plenial effusion exists, it can also be lemoved as the 
cannula is being withdrawn 

The choice of the site is not a vital matter, they have all given good 
results and the choice will theiefoie depend on the special conditions to 
be dealt with, such as the shape of the precordial dulness, the position of 
the heait if it can be deteimmed, etc It is wise, first, to do an explora- 
tory puncture The patient should be m the recumbent position or 
propped up comfoitably Avith pillows Having determined that fiiiid 
can be leaehed an aspirating needle or tiocar and cannula may be used, 
it should be fiimly but slowly piessed in until the change in lesistance is 
peiceived, when the pericaidial sac is enteied This is usually possible, 
unless there is much dense plastic exudate lying in contact with the sac 
The size of the needle oi trocar and cannula required will depend on the 
density of the exudate For seious exudate one with one millimeter boie 
will be sufficient For all thicker exudates the bore must be largei 
Cole has suggested that in tapping a pericaidium where one has reason 
to believe that the effusion is in the posterior pait one should pass a fine 
rubber catheter inside the cannula When the cannula has entered the sac 
the catheter is pushed foiward and its softness enables it to follow the 
poiicaidial curves fieely and without damage to the structures Thus the 
back of the sac may be easily reached 

Failuie to obtain fluid by puncture at any of these sites is not an in- 
frequent expeiience This may be due to various causes, such as absence 
of free fiuid, the exudate being wholly fibiinous, a thick layer of fibiin- 
ous deposit on the wall of the sac, plugging of the needle by the fibrinous 
exudate, or a mass of fibiin floating in the fluid, the loculation of the fluid 
at the postciioi part of the sac, etc A “dry tap” may be, and probably 
often IS, owing to the absence of fluid, the inci eased area of precoidial 
dulness, even when very great, being due to a greatly enlarged heart cov- 
eied by a thick layer of plastic exudate That this is true is shown by the 
case of a young man from the Cobalt mining camp, who enteied the 
Toronto Gfeneial Hospital with maiked signs of peiicarditis The pre- 
cordial dulness was very laige, extending nearly to the mid-axilla, and 
theie was dulness with blowing breathing at the back below the left 
scapula Two inches (5 cm ) inside the left border of dulness faint cardiac 
impulse could be felt Theie was also dulness in the right cardio- 
hepatic angle The symptoms of cardiac embarrassment were very 
marked — dyspnea, a weak, very rapid pulse, livid facies, peispirations, and 
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faintness on any movement being made It seemed ecrtain tluit the peii- 
caidial sac was distended vitli a co]n()ns eifnsion An attempt at as]ura- 
tion was made in all the points desciibed m the following biuct'^sion — the 
left :s.iphocobtal angle, the light tilth intei-Lostal space, the hdl tilth iiitei- 
(ostal s]nu'e close to tbe sleiniiin aiul .ni inch to llie lelt, and hallway 
between the weak eaidiac impulse and the hit niaigiu ot duliiesb No 
■fluid was obtained at any of llieiii, and the needle on peuotiatiiig two oi 
three cm within the peiicaidial ca\itv came into contact with the heait 
in all ol them, except the one to the light ot the steiiium Theie can be 
no doubt that the greatly distended peiieaidium was due to an enoimously 
dilated heart covered hy a thick layer of plastic exudate Laige doses 
of digitalis and of camphor weie given, and •within a day improvement 
began and progressed rapidly He made a complete recoveiy He le- 
tiiined two months later for examination, he sho'wod no abnormal signs 
m connection with the heart and he was w'cll and stiong Time alone 
will prove whether serious adhesion of the pericardial surfaces will occur 
However, the piompt impiovement which followed the administiation of 
full doses of digitalis lendeis it piobable that the infection did not seri- 
ously involve the areolai tissues around the pericardial sac. 


HYDEOPEEICARDIUM 

Occurs most frequently in the course of chronic nephritis, tubercu- 
losis, 01 other cachectic conditions It may result fiom some local ob- 
structive pressure, such as tumor of the peiicaidmm, or it may be due to 
an occlusion of the mouths of the lymph -vessels by a subacute inflamma- 
tion of the endothelial cells It fiequently oceiiis aftei seal let fevei 
The academic question as to whether the effusion is a tiansudate, oi due 
to a local inflammatory reaction, is, foitunately, without practical interest, 
because the treatment is not influenced hy such a minute difPeientiation 
It is highly piobable that unless the effusion is so gieat as to cause 
urgent dyspnea and tachycaidia it will not he discovered, unless veiy 
caieful routine physical examination is daily earned out The main 
efforts in treatment must be dnected, as alieady stated, to the pimcipal 
disease, to which the pericardial effusion is secondary 

Experience with dmiesis and pnigation is vaiied It is possible that 
something might be expected fioni such good diuretics as digipiii atimi 
(Knoll) 01 theoem sodiiiin-acetate, oi the two combined Catharties 
cannot be recommended in the depiessed state of the caidiac muscle But 
if the condition has progiessed to such an extent as to be clearly lecog- 
nizable, paracentesis alone will piobably be efficacious In the patient’s 
weakened condition, and with the knowledge that it wull almost certainly 
have to be lepeated, the gieatest caie to maintain asepsis wall be necessary 
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In the light of lecent tieatment of old tiiherciilosis resistant to sani- 
taiiiim treatment by aitificial pneumothorax, it is interesting to note that 
Wenckebach has lately advocated removal of the peiicardial etfnsion, and 
subsequently the intioduction of sterilized air into the sac He lepoits 
the case of a man 20 yeais of age, who had developed tubciculosis of the 
left apex, and who shortly after admission showed maiked evidences of 
dyspnea, tachycaidia, cyanosis, with signs of effusion into the pericar- 
dium Thiiteen hundred c c were removed, and after seventeen days 
1,500 more Polio wing this second aspiration he had a severe hcmoirhage 
f 1 om the left lung His condition necessitated another aspii ation, but the 
fluid letuined so quickly that little could be hoped for from this pro- 
ceduie Wenckebach had been in the habit of following all thoracentesis 
with the intioduction of air, claiming that by so doing gi eater amounts 
of exudate can be removed — that there are not such acute changes in in- 
tratlioracic piessure, and that thoracentesis can be fieely peifoimed on 
cases where it would be otherwise impossible At the next aspiration air 
was admitted to the peiicaidmm by the apparatus used for artificial pneu- 
mothorax (q V ) There was not so lapid a return of the effusion, it lost 
its hemoiihagic chaiacters, and, aftei two more aspirations with the in- 
tioduction of air, the patient was so much improved that he was able to 
leave the hospital He came back to the clinic, but when anotliei aspira- 
tion was done and no an admitted he soon complained of lapid filling of 
the peiicardium with its attendant distress Seven months after the 
ninth aspiration, when only 300 c c were removed, he was found to be 
much impioved — no effusion was demonstrable, he breathed well, and, 
while his livei was much enlarged, he had good thoracic movements on 
respiration The actual existing phthisis seemed improved 

It is only natural for one to consider that such a maneuver had saved 
Ins life, for previously the exudate quickly recuired and aspiration was 
followed by speedy pulmonary hemoirhage 

Tins IS only an isolated case, but when the large number of patients 
afflicted wuth pulmonary phthisis have had new life and hope offeied to 
them by the analogous operation of artificial pneumothorax, it is only 
right to offer a sufferer from tuberculous pericarditis a chance of having 
such an operation He has nothing to lose and everything to gam. 


PYOPERICARDIUM 

In pericarditis occurring in the course of pneumonia and septic in- 
fection and in some cases of tuberculosis the exudate is usually purulent 
from its onset Pus in the sac is an abscess, and must be treated sur- 
gically as such An incision and free diamage are necessary The in- 
cision IS made about 3 cm to the left of the sternum, or, piobably better, 
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along the lower margin of the left seventh costal cartilage in the epigas- 
tiiiini and iipwaid thiongh the attaelinient of the diaphragm into the 
cavity of the pericardium, as advised by Oyiil Ogle (Lancet, 1900, i, 
693) This incision, being fiee and at the lowest part of the peiicar- 
diimi, peimits of fiee diainage and of easy exidoiatioii and removal of 
fibimons masses It is well to leineinbei that localized encapsulated 
collections of pns aie as commonly met with in the xieiicaidium as in 
the pleiiia. But the need foi this giade of incision is not as sti iking 
as IS the case when the plenia is involved, foi heie the intersiiaces are 
wider piopoitionately and theio is less movement on respiiation 

A paiacentesis alone is not justifiable The pus must be cleaned out 
thoroughly In cases due to a local infection alone much could be hoped 
for from the injection of one oi two c e of a 2 per cent foi malm solu- 
tion in glycerin Tins has been followed by excellent results in seveial 
cases of puiulent pleurisy that I have seen When the cases are part and 
parcel of a general septicemia the outlook is naturally very bad. 

HEMOPERICARDIUM 

Most cases of blood m the sac aie due to serious internal hem- 
orrhage This may be from ruptuie of the ascending portion of the 
aoita, of the heart or of the coronary aiteries Hence the fiow of blood 
is so rapid that all the usual means of treating internal hemorrhage aie 
of no use 

The recent impiovements of surgical technique in thoracic surgery 
ofier a moie hopeful outlook when the condition is traumatic in origin 
But if the injury is severe and the outflow of blood great, the patient will 
die of cerebral anemia or of piessure of the extravasated blood upon the 
heart 

Cases of hemorrhagic exudate are to be treated as cases of hydroperi- 
caidium if sterile and if the exudate does not clot Otherwise they must 
be dealt with as pyopencardium 

PNEUMOPERICARDIUM 

As it is exceedingly rare to find pneumopeiicardmm unassociated with 
pus in the sac, the treatment must be the same as that of pyopeiicaidium 
Some authors advise the removal of the an by aspiration This would 
relieve the heart temporarily The condition and prognosis depend upon 
the primaiy disease As it rarely aiises, save late in tbe couise of some 
severe constitutional disease, like carcinoma of the esophagus with rup- 
ture into the sac, or a rupture of a pyopneumothorax, the prognosis is 
grave. 
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ADHESIVE PERICARDITIS 

Acute peiicaiditis, whetlioi diy oi with eftusion, may heal completely, 
leaving as little tiace behind as does an ordinary pleniisy But if the 
process is long-drawn out, the piobabilitics are that theie will be vascn- 
laiization and giowth of giannlation tissue thiongh the exudate This 
process may lesnlt in adhesions between the visceial and paiietal layeis 
of the peiicaidmm and between the perieaidmm and othei organs It is 
the extiapciieaidial adhesions which cause damage to the heait Several 
cases, obseived clinically and at autopsy, have shown that no damage re- 
sults from obliteiation of the cavity, if there are no mipoitant adhesions 
to the Sill rounding visceia or the chest wall These extrapeiicaidial 
adhesions may then be (1) to the diaphiagm, (2) to the pleura, (3) to the 
posteiior mediastinum, and (4) to the ribs, cartilages, and sternum In 
the tieatment of the fiist three the adhesions cannot be removed, and as 
the structures are all soft there should not be such intense opposition to 
caidiac woik as in the case of the fourth class In these cases accord- 
ingly the piophylactic tieatment of caidiac failure is indicated — i e , 
work, physical and mental, only to the stage of gencial slight fatigue — 
good houib — gentle systematic exeicises and avoidance of all stiain — 
digitalis and stiychnin if followed by any improvement Probably 
anemia will develop eaily in the course of the disease This can best be 
tieated with non and regulation of diet Oases of polyseiositis can un- 
fortunately only be tieated symptomatically by aspiiation of the etfusion 
as it occurs in chest or abdomen 

In the treatment of the fourth class of extrapericardial adhesions, 
Brauer, of IVIarbuig, had Peterson do an operation to relieve the condi- 
tion Brauer pioposecl ^^to relieve the heart functionally by breaking the 
strong, bony img of iibs, not by a severe opeiation with the breaking up 
of extensive adhesions, but only by substituting a soft covering foi the 
natural bonv coveiing of the heait The operation was tried upon a pa- 
tient wntli adheient peiicardiuin, broken compensation, ascites, and 
edema Segments of the thud, fourth, and fifth ribs, I to 9 cm in length, 
were resected under light naicosis, the periosteum being carefully re- 
moved The patient made an uninterrupted recovery ITis pulse soon 
became stronger and more regular, the ascites and edema disappeared, 
and he was able to do heavy work without symptoms The pulse still re- 
mained irregular 

To date I have been able to find thirty-two cases Twenty-four of 
these have shown marked improvement, in some instances this was evi- 
dent, even during the course of the operation 

The myocardium must be in good condition As the fibrosis resulting 
in adhesions takes place theie is a similar process infiltrating the muscula- 
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ture of the lieait, wliieh, it will be lecalled, is always involved to some 
dcgiee m peiicaidial inflammation The physician must satisfy himself 
that this has not pioceeded to an extraoidiiiai} degree To asceitain the 
actual condition of the lieait muscle, the patient should be observed in 
bed, and under the eflects of exercise and diugs Persistence of un- 
modified dyspnea, cyanohis, and edema are contraindications to the per- 
foimance of the operation I feel that in cases wheie a failure of circu- 
lation has occuned, and theie are piesciit evidences of w^ell-marked ad- 
hesions to the chest wall — i e , tugging in of the lower iibs, fixation of the 
left bolder of cardiac flatness on mspiiation, immobility of the caidiac 
apex on change of po'^tuic, fixation of piecoidial region on mspiiation — 
the operation should be biought to the attention of the patient and lela- 
tives at an early date Surely, with these physical signs, especially if cor- 
roborated by a good radiologist, we need not wait till the failuie that is 
bound to come occurs If the operation is performed m a quiescent 
pciiod, the chances of impiovement are much greater than if during an 
exacerbation of the chionic heart failure This quiescent heart period, 
moreover, makes the choice of an anesthetist much easier The gieatest 
attention should be paid to the selection and administration of the anes- 
thetic to make the shock as small as possible Schlayei is of the opinion 
that several cases of polyseiositis have been subjected to this operation 
without adequate care being taken in the differential diagnosis These 
cases naturally are not suitable ones for Brauer’s operative interfeience 

The operation itself is faiily simple A hoiseshoe-shaped incision is 
made over the thud rib, extending from the sternum to the mammillary 
line, and downwaid to the sixth or seventh iib The pectoialis, and all 
stiuctuies above it, aic turned upward m a flap Then the thud, fouith, 
fifth, and sixth ribs and cartilages, oi as many as will be found impli- 
cated, aie removed foi four or five inches from the sternum The peii- 
osteum behind the ribs is left to avoid injuiing the pleuia Some sur- 
geons prefer removing the periosteum by dissection after the iib ex- 
cision, others destroy the ostcogenetic piopeities by cauterization Some 
have pointed out that, as most of the cases are young and the cartilages 
aie still uncalcified, there will be no growth from perichondral tissues 
This matter must be left to the disci etion of the surgeon doing the 
operation 

As post-operative care, a long convalescence with a course in cardiac 
gymnastics is much to be desired. 
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CHAPTER II 

DISEASES OP THE CIRCULATION, EXCEPT PERICARDITIS 
ChAULES SpENCEE WiLLIAMSOlSr 

ANATOMICAL AND PHYSIOLOGICAL CONSIDERATIONS 

Regarded merely as a motor, as the great central driving power of the 
circulation, the heart presents a number of features which the clinician 
should keep constantly in mind in order to obtain the necessary perspective 
for successful treatment 

The Work of the Heart. — The work done by the heart depends upon 
three factors * the systolic outxmt of blood, the pressure in the aorta which 
must he overcome, and the velocity which the mass of blood attains As- 
suming the volume of blood expelled by each ventricle to be 60 c c , the 
aortic pressure to be 150 mm., and the pulmonary pressure to be 60 mm., 
we have: 


Left ventricle 60 gms XO 150X13 6=123 4: gram meters 

Right ventricle 60 gms X0.060X13.6= 48.96 gram meters 


111.36 gram meters 


The factor 13 6 represents the density of mercnry. A certain amount 
of energy is expended, in addition, in imparting velocity to the blood. 
Assuming the velocity for the aorta and pulmonary artery to be 0.5 meter, 
WV^ 

and using the formula q , in which W equals the weight of the mass 
moved, V the velocity, and G the acceleration of gravity, we have the 
energy, calculated as mechanical work, expended equal to: 8 ~ 

=0 gram meter, or 1 52 gram meters foi both ventricles. The total 
mechanical work done by both ventricles at each ventricular contraction 
will be, theiefore, 171 36 plus 1 52=3 72 88 gram meters, i e, the force 
necessary to raise 172.88 grams of blood through a height of 1 meter. 
This simple calculation makes it plain that nearly all the work of the 
530 



PHYSIOLOGICAL OOHSIDERATIOHS 531 

heart is expended in overcoming resistance in the arteries If we assume 
a pulse rate of 70, in one day the heart’s work would he 172 88X70X^0 
X 21=17,420,284 gram metei&=17,426 284 kilogiani nieleis ot mechan- 
ical work In round numbers, this marvelous little motor pei forms work 
each day equal to that done in raising 17,500 kilogiams through a dis- 
tance of one meter In a lifetime of sixty years this amounts to the enor- 
mous total of 381,029,000 kilogiam meteis of work 

Equally remarkable is the heart’s adaptability, that quality of the 
human motor which, in a purely mechanical contiivance, would be called 
flexibility The heart responds instantaneously to every demand made 
upon it, provided, of course, that the demand lie within the limit of its 
capacity It accommodates itself with equal ease to the quiet of sleep or 
to the tremendous exertions involved in severe athletics 

The output at each contraction varies from 59 c c at rest to over six- 
fold that amount at heavy woik (Plesch) Peiliaps the veiy best test of 
the soundness of the heait is its ability to lesiiond instantaneously to 
each and every one of the widely varied demands made upon it under the 
ordinary conditions of life 

Anatomical Structure of the Myocardium — The arrangement of the 
muscular fibers of the heart is peculiai, and their study simplifies, in some 
measure, the understanding of the processes involved in the heart’s con- 
traction 

In the auricles the arrangement is a relatively simple one The su- 
peifieial fibeis are common to and encircle both auricles In addition 
to these each auricle has an independent system of fibeis which aiise from 
and are inseitcd into the auriculoventricular ring, running at right angles 
to the outer layer, and foiming a series of loops 

The musculature of the two ventricles may be regarded as forming 
two independent systems, in spite of the fact that the muscle fibers are 
practically continuous Keith has shown that the ventricles themselves 
have no definitely fixed point, but that their fixation depends upon their 
attachment by means of the gieat vessels at the base In addition, the 
pericardium, which is fixed to the deep fascia and reflected onto the great 
vessels, foims another fixed point At the apex a large number of fibers 
converge, forming the peculiar “whorl ” These fibers, coming together 
from different directions, act in an antagonistic sense, mutually aiding in 
rendering the apex a relatively fixed point According to MacOallum, 
there are three distinct layers of muscle fibers, so arranged that they form 
a wound-up scroll This arrangement causes the most superficial layer 
of the left ventricle to dive down, as it were, and reappear as the deepest 
layer of the light ventricle, the muscle bundles thus passing from ven- 
tricle to ventricle This has an important clinical bearing, as it shows 
why the ventricles beat synchronously, even after one of the branches of 
the bundle of ITis (left) has been cut through (Barker and Hirschfelder). 
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Tn addition, another mii&ele bundle, the mitioaortic ring, exists, quite in- 
dependent of the others, which suiiounds the two oii flees named This is 
regaided as being the hoiuologiio of the bulbus arteiiosus Of the three 
layers of muscle the middle layer is l)y fai Ibo most poweifiil, and is the 
greatest factoi in furnishing Ihe driving power. It must not be forgot- 
ten that the closnie of both the aniiculovenhiculai and semilniiai \al\es 
IS dependent, to a very eonsideiable degree, upon muscular action This 
IS especially true of the anricnloventnciilai valves, as in them tliere is not 
the same solid basis of suppoit as in the case of the aortic and pulmonary 
valves Most of the so-called functional insufficiencies, especially of the 
mitral and tricuspid valves, aie, in reality, “muscular insufficiencies,” 
due to the failure of the muscle ring to nairow the ojiening so as to per- 
mit of effective closing by the valve segments The longitudinal fibers 
of the ventricle, forming an internal and external layer, assist the circular 
middle layer in that they prevent the ventricle from elongating during 
systole 

The Apex Beat — The apex beat is produced by the hardening of the 
muscle and by the changes in form which ensue m the ventiicles during 
then systole Briefly, these aie as follows During diastole the apex 
lies against the chest wall, but m a position lateral to the long axis of the 
heart, that is, if a perpendicular be elected lo the base of the heart at its 
middle point, and this be taken to lepiesent the axis of the heart, the 
apex during diastole of the ventricles lies to one side of this line With 
the systole the heart eiects itself and the apex approaches the perpen- 
dicular As the heart muscle is soft and yielding during diastole, there 
is no impulse during that period , but, as the muscle hardens during sys- 
tole, it ovei comes the resistance of the intercostal muscles, and, pushing 
these outward, produces the apex heat The apex itself does not move 
either up or down to any appreciable extent In addition to this move- 
ment of erection, the apex turns about from left to right and foiward 
This movement of toision is a complicated one, lesulting in part fioin 
several different sets of fibers of the ventiiele exerting traction in differ- 
ent directions It is probable tliat the right ventricle may even have its 
wall, which IS much thinner and, hence, less resistant than that of the 
left, pulled in during systole The cross-seetion of the heait during dias- 
tole IS an ellipse, with its shoitei axis rnnnmg anteioposteiioily Dur- 
ing systole the cross-section approaches a circle It is important to re- 
member that, in many instances, tbe apex beat may not be jialpable witb 
the patient lying on his hack, nor, indeed, when sitting up, unless he 
leans forward or to the left The apex is quite movable with change of 
position This movability amounts to about 3 5 centimeters to the left 
and 1 5 centimeters to the right, ineasuied with the patient in the cor- 
responding lateral posture, fiom the position of the apex in the erect 
position. 
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Properties of the Heart Mnscle — The eaidiae imiscle showS; in some 
respects^ niaikecl diffeiences from the skeletal muscles 

RHyTiiAiJciTY — The heait muscle is constantly undergoing contrac- 
tions of a ihythmical chaiactei 

The “AnL-OB-NOTirmo” Law of Bowjditch — With each contraction 
the heait uses up its entiie stock of eneigy, i e^ evoy co7it7adion ts a 
tiiaximal one The skeletal muscle contiacts, when stimuli aie applied to 
it, with Yarvmg degrees of foice, and these aie piopoitionate to the strength 
of the stimuli The heart muscle, if it responds to a stimulus at all, re- 
sponds with a maximal conti action This is not to he taken as meaning 
that the heart always puts foith contractions of equal strength, for such 
IS not the case, the force of its conti actions depending largely upon its 
state of nutrition Hut, foi a given state of nutrition, the contraction is 
always maximal, and hears no relation to the strength of the stimulus, 
providing this he stiong enough to produce a contraction at all 

Tub Hefuactobt Pebiox) — It has heen known since Marey’s re- 
searches that the heart foils to lespond to electiical stimuli duiing the 
peiiod of its systole If an electiical stimulus he applied to the heart in 
systole, no contraction lesults, wheieas the same stimulus applied during 
diastole produces a conti action The period duimg which the heait fails 
to lespond to stimuli is known as the refractory peiiod The latent 
peiiod, which exists hefoie the extia conti action, depends upon the time 
at which the stimulus is applied, being shoiter as it reaches the heart 
later in the diastole If, then, the heart shows a total lack of irritabil- 
ity duiing its contraction, it follows that all stimuli which reach it during 
this period are lost, so far as causing conti action is concerned Associated 
with this phenomenon is that of the compensatory pause If an extra- 
systole he produced by ventiicular stimulation, this will he followed by 
a longei pause The extrasystole, oceuriing eaily in diastole, liberates 
only a feeble contraction, and yet the contractile substance is entirely 
exhausted It thus requires a pause to lecover itself The next auricular 
impulse, falling in the refractoiy period of the extrasystole, is not utilized, 
and the heart picks up its normal ihythm again with the second auricular 
impulse 

Cause and Origin of the Cardiac Beat — It has been known since the 
work of Ludwig’s pupils that the ihythmic action of the heart is depend- 
ent, in a large measuie, upon the inoiganic constituents of the blood 
serum While a f log’s heart will continue beating for some time when 
pei fused with a physiological salt solution, yet, after a time, the contrac- 
tions gradually become weakei and then entiiely cease If, for the physio- 
logical salt solution, a inixtuie of HaCl, 0 I pei cent , II 01, 0 03 per cent , 
and CaCH, 0 025 per cent, known as Hingei’s solution, be substituted, 
the heait will continue beating strongly for a much longer time The 
mammalian heart may be kept beating for many hours if perfused with 
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Locke’s fluid and provision be made for supplying oxygen Locke’s solu- 
tion consists of EaCl, 0 9 pei cent , CaCL, 0 024 per cent , KOl^ 0 042 
per cent, ISTaHCOs, 0 01 to 0 03 per cent, with dextrose, 0 1 per cent 
Tlie analysis of the results obtained from such pei fusion experiments 
has shown very clearly that these inorganic salts play a very impoitant 
role in the production of rhythmic action in the heart, and, moreover, 
that each of the three salts, calcium, sodium, and potassium, has its own 
especial pait to play. If the terrapin heart be perfused with oxalated 
blood, 1 e , blood fiom which all calcium has been piecipitated, by sodium 
oxalate, it ceases to beat, but with the addition of calcium chlorid in 
pioper propoitions it lesnnies its ihythmical beat at once A single ion 
may be toxic by itself, but useful in combination with othei ions (bal- 
anced ion solution) Although many of the details in regard to these 
significant facts aie matters of contioversy, yet there is general agree- 
ment on the mam points 

While these facts bring to us a moie intimate knowledge of the con- 
ditions under which the cardiac contractions are carried on, they still do 
not settle the moot question as to whether the ions act by generating 
stimuli thiough the intervention of neive tissue, or whether they pioduce 
contractions by acting diiectly on the cardiac muscle The flist of these 
ideas, the neurogenic theory, is the oldei, but most of the advances in 
cardiac physiology and pathology in recent years have been made by 
the advocates of the myogenic theory It is beyond the scope of this 
lesume to enter upon a detailed discussion of this subject, but the mam 
facts are as follows 

HETJEoanxic Tiieoey — ^According to this view, the cardiac contrac- 
tion IS originated within the nerve cells ISTow, since the normal move- 
ments of the heart take their inception at, or near, the orifices of the 
great veins, it is assumed that they originate in the nerve cells in that 
part of the heart These cells are regarded as forming an intrinsic motor 
center, which initiates the rhythmical contraction of the heart Inasmuch 
as the sequence of the normal beat is invariably the same, it is assumed 
that the stimulus to contraction is tiansmitted from the sinus region 
where it started, along subsidiary nerve paths to other ganglia in the 
auricles, and from these the auricular musculature is excited From 
these auiiciilar nerve cells the stimulus is transmitted to other nerve 
cells lying in the vicinity of the aurieuloventricular groove, which in 
their turn excite the ventricular musculatme to contraction This view 
regards the heart as possessing what may be called an intrinsic central 
nervous system, with a principal automatic motor center situated in the 
sinus region (ganglion of Kemak), and subsidiary or branch centers in 
the aiiiicles and in the neighborhood of the aurieuloventricular groove 
On this basis the orderly, consecntivq cardiac contraction is due, to the 
definite nerve paths followed by the stlipulus Under abnormal conditions 
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the subsidiary centeis may develop an automatic action of themselves 
The same assumption ol definitely connected nerve paths explains the co- 
ordination of the conti actions of individual muscle fibers, and, again, 
under pathological conditions, the phenomena of fibrillation 

The histological connections assumed by the advocates of this theory 
have not been satisfactorily worked out, at least in the requisite detail, 
but the main points in the arrangement of the caidiac nerve centers 
have been established, and they make this view at least possible In 
the same way many, or even most, of the facts regarding the heart beat, 
both noimal and pathological, aie explicable on the basis of this theoiy 

Many attempts have been made to adduce a single fact which would 
demonstrate without doubt that, in the vertebrate heart, the nerve centers 
are responsible for the caidiac contractions An observation of Kronecker 
to the effect that, if a needle be thrust into the ventricle of the dog’s heart 
along the upper part of the septum, the ventricle at once falls into fibiil- 
lar contractions from which it does not recover has led many to consider 
that this IS due to the destruction of a nerve center at that spot, as a 
similar trauma may be inflicted at other places in the ventricle with no 
such results Carlson has found that in Limulus polyphemus, the horse- 
shoe crab, a dorsal cord of nerve tissue is the cause of the cardiac con- 
ti action Eemoval of this causes cessation of contraction It must be 
observed, however, that the heait m the Crustacea is of an entirely dif- 
ferent chaiacter fiom that of the vertebrates, in that there is no refrac- 
tory period Hence, it is capable of giving submaximal contractions, and 
it can be tetamzed by the application of appropriate stimuli Tigerstedt 
remarks in regard to this that ^Tt is hardly admissible to conclude 
from this observation that the same thing is true of the vertebrate heait, 
for the physiological mechanisms of these two widely differing organisms 
may be absolutely different” 

Myooenic Tiieoky — This, which has been developed in its modern 
aspect by Gaskell and Engelmann, assumes that the cause of the stimulus 
to contraction lies in the intrinsic properties of the cardiac muscle fiber 
itself (automatic rhythmicity) According to this view, the property of 
the rhythmic automatic contraction is most highly developed in the aui icles 
just at the entrance of the great veins This region, when isolated, can be 
shown to beat faster than the lest, acting, to use Erlanger’s phiase, as a 
“pace-maker” of the heart The adherents of this theory regard the nerve 
cells of the heart as connected with, the extrinsic cardiac nerves, which 
in this manner exeit a conti oiling influence upon the rate and the 
foice of the heart beat, but which have no part in its origin Gaskell has 
cfemonstrated that the heart muscle has the following intrinsic func- 
tions 

Stimulus Production — It can, of itself, originate a stimulus which 
can cause the heart to contract 
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Excitability — this la meant that it can leeeive the stimulus when 
it has once been originated 

Conduclimty — It is capable of ti aiismitting the stimulus which it 
has originated or received fiom one fihei to another 

Conti act ility — It has the powei of undergoing coiitiaetion when stim- 
ulated 

Tonicity — This latter function has been added to tlie four first enu- 
merated hy Mackenzie. When tho active contiactile movement has ceased 
the heart muscle still remains possessed of a ccitain degiee of conti action^ 
the extent of diastole indicating the degree of tonicity 

The stimulus pi oduction is assumed to he due to some product of cell 
activity which is seeieted and accumulated during the period of the heart’s 
pause, and, when a sufficient quantity has been stored uxi, a quasi-explosioii 
occurs and the entiie amount of accumulated mateiial is used up in jiro- 
ducing the conti action of the muscle cell This process of building up 
and bieakmg down goes on continuously, undei the presupposition that 
the heait receives its due quota of pabulum The excitability of the 
muscle cell is well accounted foi under this hypothesis Immediately 
after the material has been used up in producing a contraction, there is 
no possibility of the cell lesxiondmg to a fuithcr stimulus (letiactoiy 
stage), as theie is no available material to produce a contraction This ma- 
terial immediately begins to leprodiiee itself, so that, as the tune increases 
from the previous conti action, more and moie material accumulates, and 
the function of excitability r etui ns Euithermore, the excitability returns 
]ust m proportion as this mateiial accumulates When tho conti action 
occurs late m diastole it is correspondingly stronger, since it libeiates a 
gieatei store of energy. It has been shown that, when the diastole is pro- 
longed and the muscle becomes surcharged witli the material, iiritability is 
greatly increased 

The conductivity of the heait muscle cell is slower than that of the 
nerve fiber and is more readily exhausted Like the excitability, it is 
tenipoianly in abeyance after having been exercised, and returns in the 
same way, that is, giadiially The rate of conduction varies in different 
portions of the heait, being greater, for example, in the auricles than in 
the fibers joining auricles and ventiicles 

The conii actility becomes exhausted, just as do the other functions, 
by the expendituie of all the eiieigy-piodiicmg material In the same way 
as the excitability, it depends for its stiength on the amount of material 
capable of being set free at that particular moment, to initiate the con- 
traction, being greater late in a long diastole, when the supply is greater, 
by virtue of the longei lest 

The myogenic theory has been, of especial use in the elaboration of 
the modern theory of arrhythmia A number of arguments may he ad- 
duced in its favor Of these the most important are the following 
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A dog’s lieait Las survived for montlis aftei severance of all connec- 
tions with the hi am, spinal cord, and sympathetic system 

All experiments having foi then purpose the piodnction of the heart 
heat hy stimulation of neives have proved nugatory 

Kuliahko lias shown that, m the human heait, removed at post mor- 
tem, contractions niaj be K'stored to both aniiclcs and ventiicles by per- 
fusion with the artificial inedmm above-mentioned, satin at('d with oxygen 
That the heart muscle is the seat of very actne metabolic processes is 
shown by the development in it of heat and electricity 

The most convincing argument of all is the fact that the embryonic 
heait has an established ihythm at a time when no nerve cells can be 
demonstrated 

Bits of heart muscle which contain no nerve cells show automatic 
rhythm 

Lastly, Engelmanii has shown that, when the ventricle is traversed by 
a senes of zigzag cuts from base to apex, in such a way as to insuie the 
solution of continuity of all nerve paths, and with the individual cuts 
hanging together by only small budges of muscular tissue, the contrac- 
tion waves still go on 

Engelmanii has classified the influences which act upon the four car- 
dinal properties of cardiac muscle He distinguishes 

Clii onoU opic influences, those which afiect the heart rate 
Inol^opic influences, those which aflect the contractility, i e, the 
foice and size of the heart’s contraction 

Batlimoti opic influences, those which aflect the irritability, i e, de- 
termine the least stimulus to which the heart will respond by a contrac- 
tion 

Di omoiropic influences, those which affect the rate of conductivity of 
the heart. 

Positive chronotropic influences cause an acceleration and negative a 
slowing of the heart’s rate 

Positive inotropic influences cause an increase and negative a de- 
crease in the strength of the cardiac contraction 

Positive bathmotropic influences cause an increase in irritability and 
negative a diminution 

Positive dromotropic influences cause an increased and negative a 
diminished conductivity 

Nerves of the Heart. — The two sets of efferent fibers which leach the 
heart from the central nervous system are known as the inhibitory and 
accelerator fibers, carried by the vagus and sympathetic nerves respec- 
tively 

luHiBiTOBY Eibues — The vagus gives off fibers both in the neck and 
in the thorax, the latter near the origin of the inferior laryngeal nerve 
It is held that some of the inhibitoiy fibers may come fiom the latte’* 
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(liiectly Tlipse siipeiioi and inferior bianelies enter into anastomoses 
with tlie sympathetic hbeis to form the cardiac plexuses 

Stimulation of the peiipheral end of the vagus produces eithei a slow- 
ing of the heait beat or its entire cessation m diastole (negative chrono- 
iiopic)^ and diniimshes the conductivity fiom auricle to ventricle (nega- 
tive di omoti opic action) In addition to these, a weakening of the cai- 
diac impulse may bo produced by vagus stimulation (negative inotiopic 
111 till ence) 

The vagus action exerts a predominant action on the auricle Accord- 
ing to Gaskell (teirapin), its action is limited to the aiiiicle This is 
inferied from the fact that, after inhibition of the auricle, the excursions 
of this chamber giow larger and largei until they legain their normal 
size The ventiicle, on the other hand, responds with its first contraction 
of a normal or even laigei than noimal size, as it has become surcharged 
with the eneigy-producmg material On this basis the ventricle fails to 
contract because of the failure of the normal auiicular stimulus 

The cai dioinlnbitory center, a cell group situated in the medulla, 
somewheie iii the vago-glosso-phaiyngeal nucleus, is in a state of tonic 
activity In other words, there are constant stimuli passing from this 
center, which render the rate of the heart less than it would he were this 
inhibition not present This is evidenced by the simple section of the 
’sagi, a procedure which instantly greatly increases the heart rate It is 
believed that this action is not an antomatic one, that is, that it is not 
due to the originating of stimuli in the centei itself, hut to a reflex tonus 
action Many afferent nerve fibers might produce such a reflex tonus 
and the a*natomical distribution of the vagus itself would make such a 
reflex from the stomach and perhaps some other abdominal viscera com- 
piebensihle Goltz’s celebrated experiment in tapping the abdomen of a 
fiog and thereby producing cessation of the heart beat is an example of 
this kind of reflex inhibition. Gaskell believes that the essence of in- 
hihitoiy action is to be found in a metabolic activity, the leverse of that 
which occiiis during cardiac contraction The contraction of cardiac 
muscle IS attended with a breaking down of the contractile material , in 
other words, with a kataholic metabolism setting free heat and energy 
When the heart is inhibited by vagus action the converse is true , that is, 
the metabolism is anabolic, and attended with the hnildmg np of the 
contractile material This view legards the vagus as the anabolic nerve 
of the heart, which thus aids in assisting its nutrition 

Aoceleeatoe Eibers — These belong to the sympathetic system and 
take their oiigin Ihiough the second, third, and fourth thoracic nerves 
(white lami communic antes), pass to the inferior cervical ganglion, and 
fiom there pass to ]oin the cardiac fibers deiived from the vagus, to he 
distributed m the cardiac plexus 

Stimulation of the accelerator fibers results in increasing the heart 
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rate (pobitive cliionotropic), and in most instances the force of the con- 
traction as well (positive inotiopie influence) This latter eflect is by 
some supposed to he due to a special sot of fibers (auginentois) 

The accelerator fibeis, like those of the vagus, are in a constant state 
of tonic action Complete section of acceleiatoi neives slows the cardiac 
rate Theie are, therefore, two sets of influences constantly in play, the 
one set tending to slow the heart, the other tending to incioase its rate 
This ariangeinent would seem adniiiably adapted to peimitting the heart 
to respond quickly and with balanced action to stimuli of either kind 

The well known effects of psychical processes upon the heait make it 
clear that the centers of the cardiac neives must he in a most intimate 
connection with higher centeis As has been already sufficiently ex- 
plained, the fact that the heart is regulated in all ivays by the extimsic 
caidiac nerves makes it none the less true that the heart can survive and 
eontiact when cut ofl from all these 

In regard to the mode of action of the cardiac nerves but relatively 
little is known Howell and Duke, in a recent senes of expeiimeiits, have 
shown that after vagus stimulation potassium is liberated by the heart 
muscle, and may be recovered in increased amount in the perfusion fluid 
Vagus inhibition seems to be, therefore, a potassium eflect A further 
analogy exists between the action of this element and vagus inhibition in 
the increase of the latter after large doses of this element 

Affeeext Pibeks — The H depressor piobabl} ends in the walls of 
the aorta just above the heart Stimulation of its terminal fibers, as in 
stretching by high pressure, produces a fall of the general blood pressure 
(C Hirsch and Stadlei) Accoiding to Wooldiidge there are large num- 
bers of sensory aflerent fibers in the heart, by means of which the various 
reflexes aflectmg both heart and hlood vessels aie pi educed Mackenzie 
holds that the clinical evidence of the existence of such fibers is incon- 
trovertible, and clinical experience in angina pectoris seems to bear out 
such a supposition 

CoxDTiOTiXG Paths — ^Irrespective of which view of the oiigin of the 
stimulus to contraction was adopted the assumption of a propagation of 
the stimulus by the muscle fibers themselves met with many difficulties 
These have recently been greatly lessened by the discovery in the myo- 
caidium of definite muscular conduction paths, and in paiticiilar of a di- 
rect muscular path of communication between the auiicles and ventiicles, 
budging over what had previously been regarded as an insupeiable ob- 
stacle to the transmission of stimuli by the muscular fibers, since the auri- 
cles and ventricles seem completely separated by the aiiriculoventricular 
tendinous septal ring 

In the lower types of animals, for example, the terrapin or the frog, 
there is an obvious connection between the auricles and ventricles in the 
form of a muscle band which has somewhat diflerent properties from that 
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oi eitliei amide or ventiiele The fimctions of this hand were investi- 
gated and deinoiitoti ated by Gaskell in the eighties Ho one had succeeded 
in denioiisti ating a siinilai structure for the human or mammalian lieait, 
and it wah believed that the fibrous atrioventricular ring scpaiated com- 
jiletely the aunclcs from the veiitiicles and thus oficicd an impassable bii- 
iier to the passage of a stimulus conveyed by the musculature About 
ten yeais latei Kent discoveied that, in the lat, there could be demon- 
strated a stiong stiand of fusiform muscle cells connecting the atiia and 
the ventiicles, and running in the membianons septum Almost simul- 
taneously II] h, Jr, described a similar bundle in mammals and in man 
The discovery of this muscular connection between auricles and ventricles 
gave a strong iiniietiis to the development of the myogenic theory, as it 
could now be shown that the muscular conduction of the wave was at least 
anatomically possible 

Tawara, working under Aschoff, discoveied a muscular conduction 
system consisting of rather slender muscle fibers, surrounded by film con- 
nective tissue By serial sections Tawara succeeded m demonstrating that 
the Kent fibers and the His bundle were, m reality, Purkinje fibers, of 
which a iich network extends thiougli both ventricles These lake their 
origin in a tissue node (atrioventricular node), near the entrance of the 
coronal y sinus in the wall of the right auricle It then passes over the 
auiiculoventriciilar septum under the median cusp of the tricuspid valve 
While travel sing the septum it bieaks up into two blanches, a right and a 
left, these passing to the coriespondmg ventiicles In the left ventiicle it 
widens out, in somewhat of a fanlike fashion, into a thin ribbonlike band, 
passing downward to the apex in the form of fine, delicate blanches In 
the right ventricle the fibers are less numerous, and it continues as a slen- 
der, rounded bundle terminating at the apex m fine branches which run to 
the muscle fibers This is described as consisting of pale, faintly striated 
fibers It IS supplied by a definite artery of its own and receives filameiitb 
from the vagus and sympathetic neives 

The auricular portion of the Tawara system has, in addition to that 
already described, a second node (the smoaiuiculai, or Keith’s node), 
which lies between the vena cava superior and the right auricular appen- 
dix Both these nodes lie in a portion of the heait built up from the sinus 
renosiis which, in fetal life, initiates the stimulus for the contraction wave 
The sinus venosus, according to morphological investigations, is taken up 
into the great venous trunks at their entrance into the auiicle There is, 
in the adult heart, no mdejiendent stiuctuie coriespondmg exactly to the 
sinus venosus of the embryo, but the Keith’s node, just described, may be 
regarded as a lemnant of the sinus portion of the piimitive caidiae tube 
Initiation and Propagation of the Contraction Wave — Just as the 
normal place foi the origin of the stimulus to contraction in the frog lies 
in the sinus, so in man the contraction starts with that part corresponding 
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to the original sinns, that is at the entiance of the vena cava snpciior m 
the smoaniicnlai node Fioni here the stimnlns is piopagatcrl simnl- 
taneoiifely to the auiicles, initiating their cooidinated eontiacUon Piom 
the aniicles the eonductioii path is through ihe lanidle of IIis by means 
of the Tawara fibeis along the septal wall tlie apex, diiectly to the 
papillaiy muscles which contiact first, then to the yoiitneulai innsenlatino 
which begins its eonti action at the apex, the waye then spieading to the 
base In tlii't. mannei, after the fashion of a peiistalsis, the blood is foiced 
into the gieat arterial ti links The serial sections of Schoenbeig have 
further disclosed that nmnerous muscle bundles run fiom the vena cava 
snpeiioi across to the auricle, gradually fusing into larger bundles, sepa- 
rated by a tissue bearing many lymph and blood vessels In the sulcus 
formed by the entrance of the vena cava superior into the auricle numer- 
ous fibers resembling Purkinje fibers are seen This sulcus, in reality, 
represents the venosinal junction and the muscular fibers described take 
their origin in the sinus 

Events of the Cardiac Cycle. — The cardiac cycle embraces the time 
which elapses from any given phase of the healths action until that phase 
recurs If we begin at any phase of the cycle of events which is well 
defined and can be accurately determined, e g, the closuie of the semi- 
lunar valves, we may describe the sequence of events as follows The sec- 
ond heart sound occurs precisely at the moment of closure of these valves, 
the ventricles are at this moment relaxing from their systole At ihe same 
time the auricles are in diastole, and during the time of the relaxation of 
the ventricles the anricles are being dilated by the blood which fiows into 
them horn the gieat veins With the ventricular relaxation completed the 
pressure of the blood from the auricle opens the atrioventiicular valves 
During the time which elapses from the opening of these latter to the be- 
ginning of auricular systole the blood from the great veins is filling both 
amides and ventricles As the pressure in the ventricles rises, i e , as 
they become nearly filled, the cusps of the atiioventiiciilar valves aie floated 
up by the eddies pioduced by the influx of blood from the amides and are 
thus placed in position for perfect closure with no backward leakage at 
the beginning of ventricular systole In other words, during the entiie 
time of ventricular filling there are forces at work in the shape of centri- 
petal eddies, rebounding from the ventricular walls, whidi tend to dose 
the ati loventricular valves This, however, is prevented by the piessure 
exerted by the contraction, of the auricle The instant the auricular sys- 
tole ceases these eddies produce closure of the orifice, even hefoie the 
intraventricular pressure has developed to any considerable degree At 
the end of auricular systole, therefore, the valve flaps are practically in 
apposition, and it requires but a very slight increase in the intraventi icular 
piessure to dose them tightly 

Several clinical phenomena are due to the auricular eonti action The 
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contraction of the right anricle prorluces a momentary retardation of the 
venous flow from the gieat \ems, and this piodiieos the noimal (physio- 
logical, piesystolic, oi negative) venons pulse in the jugular, which is 
cleaily shown in the tiacings fiom that vein Following the aniicnlar 
systole and the closme o± the aiiiicnloventiiciilar valves the ventricles con- 
tiact The fiist sound begins with the elosnie of these valves and hence is 
paitly valvnlai m chaiaetei This is home out hy the clinical observation 
that, in ceiiam cases of heart block, wheie theie is no ventricular systole 
following the auricular contraction a sound is heaid at this time The 
duration of the fiist sound is almost exactly the same as the time in which 
the intrai cnti leiilai pressuie is rising, that is, it is completed before the 
opening of the semilunar valves and before blood enters the aorta The 
first sound is loudest at its inception (decrescendo) At the base it has 
been shown that the first sound is heard just at the moment when the semi- 
liinai valves open, i e , at the beginning of the expulsion time In ven- 
tiicular systole at least tivo important periods must be distinguished In 
the fiist of these, the period of tension (closure) time, the pressure in the 
contracting vcntiicles is increasing to the point Avhere it equals that in the 
aorta (or piilmonaiy artery), and suffices to open the aortic (or pulmo- 
naij^) valves It follows that dniing this period the semilunar as well as 
the atiioventiicular valves are closed Since this is the only phase of the 
heart cycle in which all the valves are closed it is known as the closure 
01 tension time When the pressure in the ventricles exceeds that in the 
aorta and pulmonary vessels the semilunai valves open and blood enters 
the gieat vessels This peiiod is known as the expulsion time 

Apex Beat — The most striking objective phenomenon of the ventricu- 
lar systole is the apex heat While it has been settled beyond all doubt that 
the a}iex heat is a function of the systole and not of the diastole, yet there 
is still much discussion as to whether the apex heat lasts throughout the 
entiie sj^siole or whethei dining only a part of that time It is certain that 
much of the discussion has been due to a misconception of terms Clin- 
ically one means by the apex beat tlie protrusion which is felt, and no one 
would include (without doing violence to the clinical idea involved) the 
rebound The physiological curves include this latter, and so, as a matter 
of couise, the apex beat is pictured as lasting entirely or at least nearly 
through the systole How it is quite certain that the changes in form to 
which the apex heat is due occur nearly, if not entirely, during the closme 
time, and that the height of the apex heat is attained at appioximately the 
time of the opening of the semilunar valves As Martins, who is the chief 
exponent of this view, pithily puts it, “the apex heat is a function of the 
closme time ’’ During the expulsion time, if the apex heat be faiily 
forcible, there can be seen and felt a sudden falling away of the beat, the 
classical “backstroke” of Hope Following the expulsion time theie is, 
according to Martius, a short period of time before the closure of the semi- 
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lunar valves occurs and before the diastole begins This is of no especial 
clinical interest 

A third heart sound has been desciibed and is frequently audible to 
well-tiained ears, but it has attained no great clinical mipoitance The 
events of the cardiac cycle are well shown by the following diagiam 
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Time Relations of Systole and Diastole — The average duration 
(Howell) of the separate phases, assuming a pulse-rate of YO, is as fol- 
lows. 

Ventricular systole=0 3Y9 second 

Ventricular diastole and pause=0 483 second. 

Auricular systole=0 1 to 0 lY second 

Auricular diastole and pause=0 Y62 to 0 692 second 

Mai tins places the duration of the closure time at seven hundredths 
(0 OY) second 

SucTiON-PTJMP Action — Conceivably, the lieait exerts, in addition to 
ats force-pump action, some suction action Insepaiably connected with 
this IS the question as to what produces the normal diastole Experiments 
have shown that, at times at least, a negative piessuie may develop in the 
ventricles While some, foi theoietical reasons, lay much stress on this, 
it IS probably too small to be a factor of any consequence in the actual 
movement of the blood mass. 
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CoEOWAEY CiECTJEATiON — The oldcr view of the coronary circulation 
(Bruecke) was that dining systole the onthow of blood into the aorta 
caused the flaps of the valves to he laid hack and so to cover the orifices 
of the coronary arteries, winch were reinjected from the aorta after the 
closure of these vah^es More recent expeiiments have conclnsively dem- 
onstrated the eironeonsness of this view This is shown by the fact that 
the piessnie-tracings in the coronary vessels are practically the same as in 
the peri]3heial arteiies Eurthermore, with each systole there is an in- 
crease in the velocity of the coronary blood flow, showing that during this 
period the vessels aie in unimpeded communication with the aorta 

Moie impoitant is the fact that the coronary vessels lie deep in the 
musculature of the heart and must, of necessity, be pressed upon by the 
foice pioduced by the systolic contraction of the latter Cuives of the 
velocity show a great increase at the beginning of systole followed by a 
drop to 01 below zeio, with the end of ventricular systole there is a second 
accelei ation duo to leinjection from the aorta Peifusion experiments 
show a systolic spurt fiom the open vessels The combined proof of these 
expeiiments makes it certain that not only is the coronary cii dilation not 
impeded by the heart’s own action, but that its flow is increased just m 
proportion to the strength and frequency of the heart’s systole This is a 
mattei of the gi’eatest clinical importance, as the demands on the coronary 
circulation vaiy enormously under diflerent conditions 

The Oieculatioe Time — The time required to complete the circula- 
tion IS, in general, that required for appioximately 27 heait beats This 
would, in man, be equal to about 23 seconds (Heiing) More lecent ob- 
servers have found the time to he longer, some estimates placing it twice 
as great Under conditions of severe work it may decrease enormously, 
in extreme cases to as httle as 4 5 seconds In anemias, wlieie the hemo- 
globin content of the blood is very low, there may be a partial compensa- 
tion effected by the increased late of flow (13 5 seconds') The huit de 
dtable is by many believed to have this foi its cause, it having been shown 
that there is a ^‘ciitical” velocity for the blood which, when passed, pro- 
duces various 'b'iuits 

Physiology of Hypertrophy — Bioadly stated, hypertrophy of the car- 
diac muscle results from long-continued excess of work thrown upon it 
It must always be taken into consideration that, under normal conditions, 
the weight of the heait is directly proportional to the body weight as a 
whole Stiictly speaking, it is diiectly pioportional to the weight of the 
skeletal musculature, being high in muscular and low m weak or fat in- 
dividuals It IS proper, then, to speak of a heait as showing hypertiophy 
only when the latio of ils weight to the body weight is inci eased above the 
normal This latio varies with the animal chosen for the comparison It 
\vas found by Bergmann that the ratio of heait to body weight was in the 
case of 
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Homo, 1 to lYO (male). 

Homo, 1 to 183 (female). 

Pig, 1 to 220 

Bull, 1 to 193 

Castiated bull, 1 to 258. 

Hare, 1 to 132-140. 

Deer, 1 to 186 

In general, -wild animals have larger hearts than those under domesti- 
cation, and it IS found that theie is an almost perfect parallelism between 
the develoiiment of the heait and that of the skeletal niusculatiiie If we 
keep constantly in mind that the woik of the heart detei mines its size we 
leadily see why its size inci eases 'pati passu with that ol the skeletal mus- 
cles A great deal of confusion has been brought into the study of hyper- 
tiophy and dilatation by not taking the ratio of body weight to the weight 
of the heart into consideiation The usual custom of judging of the degree 
of the hypeiliophy by the thickness of the wall gives discordant lesults, 
as this vanes gieatly, not only in propoition to the post mortem contrac- 
tion, but with the degiee of dilatation present The only method which 
is capable of getting accurate results is the caieful separation of the vari- 
ous chambcis of the heart, weighing each separately (Mueller’s method) 
Clinically we find that there aie two different methods by which increased 
work is put upon the heart 

(a) The resistance which the heart, or one of its chambers, has to over- 
come duiing its systole may be increased, as in stenotic conditions of the 
ostia This is the condition of primary hypeitrophy, and is nnassociated 
with dilatation of such a degiee as may be clinically demonstrated 

(b) Duiiiig the diastole there may he an inciease in the amount of 
blood which is conveyed to the heait or to one of its chambers, and in con- 
sequence the blood mass to be moved at the next following systole is in- 
creased 

In both these cases the duration of systole is not appreciably inci eased, 
and thus it follow^s that the heart empties itself against an inci eased re- 
sistance, or expels an inci eased amount of blood in the same time as under 
noimal conditions 

Both of these results aie brought about by the intrinsic reserve power 
of the heart muscle If either of these conditions lasts for a considerable 
period of time the heart, or the chamber affected, undergoes hypertiophy. 
The histological processes involved in hypertiophy consist largely in the 
increase in size of the individual fibers and not in their increase in num- 
ber The interstitial connective tissue is also increased 

Effects of Hypertrophy. — As stated above, the heait accomplishes an 
increased work by virtue of its intrinsic reserve power, that is, that amount 
of power at its disposal over and above the amount necessary to cairy on 
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tlie ordinary activities of life Tins leaves tbe heart with nothing left 
foi emergencies, for^ having used up its leserve power, any further un- 
usual work thrown upon it would at once bring about a condition of car- 
diac insufficiency If, then, the heart is to be able not only to carry on the 
usual loutine of life, but to have a margin of safety, it must again accu- 
mulate a reseive foice, and tins it does by undergoing hypertrophy 

Practically a point of very gieat clinical interest relates to the amount 
of re&eive povei possessed by a patient with a hypeitiophic heart fioin 
some cause such as a valve lesion Krehl and Romberg consider that the 
re&eive power undei these conditions is nearly as gx^eat as the normal 
Martins, on the other hand, maintains that it is consideiably less than 
normal Eombeig found that animals in whose hearts he had induced 
hypertrophy as the lesult of an experimentally produced aortic insuffi- 
ciency could overcome compression of the thoracic aorta as well as normal 
animals, in other words, their reserve power was as great as in normal 
animals 

Such expeiimental results may not be applied with too great literal- 
ness to human pathology, since, as a matter of ordinary experience, a large 
proportion of liypeitrophied hearts have a reserve power very much less 
than the normal This aiises from a variety of causes In many instances 
the same factors that led to the hypertrophy initiated a myocardial in- 
volvement, either an acute myocarditis which runs its course and heals 
out, leaving behind a damaged heart, but one in which the damage is not 
progressive, or, in other cases, the myocardial degeneiation or inflamma- 
tion may be steadily progressive and thus be the determining factor in the 
ultimate failuie of the hypertiophied myocaidium to respond to the de- 
mands made upon it ^ It is quite true, as Romberg remarks, that a hyper- 
tiophy does not iiecessaiily involve the beginning of a future cardiac fail- 
ure tliiough a giadual weakening process, yet, for all that, the hypeitro- 
phied heait is not and cannot be regarded in the same light as a normal 
one Again, in many valvular lesions, as soon as exertion has to be put 
foith the pathological factor itself increases in extent so that the noimal 
difleience between the eneigy required at rest and that required with ex- 
eition may be largely increased Thus we may have a heart which man- 
ages to compensate the pathological lesion tolerably well while performing 
no unusual exeition fail utterly to do so when a moderate degree of mus- 
cular effort is put forth 

Pathological Physiology of Dilatation — It is necessary to distinguish 
two well-maiked and cleanly cut classes of dilatation (a) compensatory 
(accommodative) dilatation, (b) stasis dilatation The failure to rec- 
ognize clinically and to distinguish sharply between these two classes has 
led to many serious errors in both diagnosis and treatment 

CoMPENSATOEY HiLATATiON — By Compensatory dilatation is meant 
ihat enlargement of the heart which must follow and be maintained if the 
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lesion IS to be compensated, and which is a necessary concomitant of, and 
an integral factoi in, maintaining compensation Eor example, in aortic 
insnliiciency the amount of dilatation of the left ventiicle is diiectly de- 
pendent upon, and in proportion to, the amount of blood which regurgi- 
tates, providing the heait muscle be sound Tins dilatation is a coinpen- 
satoiy or an accommodative process, and in this sense beneficent In 
mitral insiitficiency the same thing is tine, foi the dilatation of the left 
ventricle is a stiictly accommodative process, and in both these instances 
the lesion could not be compensated without such dilatation Dilatations 
occur always through an increase in the pressure which must be overcome 
during diastole The terms primary dilatation, compensatory dilatation, 
and accommodative dilatation are all synonymous 

As a corollary to this compensatory dilatation a certain degree of 
hypertrophy must always follow The chamber in question empties it- 
self during its systole of an increased amount of blood , hence it does in- 
creased work and, hence, hypertrophies 

Stasis Dilatation — This is, under any and all conditions, an evi- 
dence of incomplete systole, hence of myocardial insufficiency When a 
chamber fails to empty itself as completely as under normal conditions a 
mass of residual blood remains, and this, added to the normal increment 
during diastole, produces a dilatation (secondary or stasis dilatation) 

This secondary dilatation, dependent as it is upon pathological weakness of 
the heart miisele, has absolutely no compensatory significance and must always and 
under all conditions be legarded as a harmful process 

While m most eases it is not difficult to differentiate clinically between 
these two forms, yet when they are combined it may be quite impossible 
to say what part of the dilatation is compensatory, i e , necessaiy and 
useful, and what part due to incomplete emptying of the chamber in sys- 
tole If one sees for the first time a case of aortic insufficiency in a stage 
of decompensation, and when a stasis dilatation of the left ventiiclc has 
been superimposed upon the compensatory dilatation of the same chamber, 
it would only he possible to estimate the part played by each ot these 
processes in a very approximate way If, on the other hand, the ease had 
been seen during perfect compensation and the size of the left ventricle 
then determined, in other words, the amount of compensatory dilatation 
determined, it would be a lelatively simple matter after decompensation 
had set in to determine the total size of the chamber The added amount 
of dilatation would he due to stasis. 

It must be emphasized that a mere deteimination of the size of the heart 
alone does not give saiisfaetoiy mfoimation as to its ability to cany on the circu- 
lation in a normal manner. 
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In well-maiked cases of stasis tlie pioblcin may be sufficiently simple^ 
but m slight degiees one can scarcely be too conseivative in the interpreta- 
tion of appaiently slight dilatations, as these often lie well within the 
limits of the normal vaiiations in size 

Acute Dilatation — The diagnosis of acute dilalation has always been 
one which has been made with consideiable lio(piency, which fieqneiicy, 
accoidmg to the more modem views, it certainly does not deserve By 
acute dilatation is understood a dilatation of the normal heart, as a result 
of great strain thrown upon it by jihysical exertion, and which is capable 
of rapidly letnining to its normal size The researches of de la Camp and 
August Ploifmann have shown pretty conclnsivelv that in a leally noimal 
heart such a condition of things is highly improbable, and that when acute 
dilatation sets in as a result of overexeition the heart muscle could not 
have been normal This exceedingly important question is regarded very 
differently by different authors Boinberg believes an acute dilatation out 
of the question with a iioimal myocardium Gibson appaiently thinks 
it is common Krehl takes the view that while its possibility may not be 
disputed it is certainly uncommon, and this view seems to the writer to 
be the one which best harmonizes with the facts as we now know them 
0 Ilirsch aptly remarks in this connection that, in many of the cases, sup- 
posedly normal individuals, especially such as pursue a sedentary life, 
have not in reality a normal heart, as compared with those who lead a 
moie athletic life, and who have, as a result, a better developed heart 
We may, for convenience sake, distinguish three groups of cases 
Myooaedium Hoemal — A stiain which affects the heart to a point 
of moderate fatigue is not attended by an increase in the size of the hoaiffs 
outline but, as Moritz has convincingly shown, by contraction of it, or, at 
most, the outline remains normal 

Myocaedium Weaicened feom Any Cause — The same degree of 
strain produces a dilatation which will be transitory if the stiain be not too 
long continued 

Hepeatei) Steains — These lead to a permanent impairment of the 
heart’s contractility This is due to the fact that dilatation seiiously in- 
terferes with the circulation of the coronary vessels, hence in lime the 
myocardium becomes degenerate and peimanent weakness sets in 

It IS quite probable that the deciding factor in determining whether or 
not a given series of strains applied to a heart already slightly weakened 
will produce permanent damage depends on whether the dilatation is 
allowed to entirely subside before the heart is subiected to a fresh strain 
If not we have, as it were, a summation of lesults Up to very recently 
the entire question of cardiac dilatation had been rcgaided as a purely 
mechanical one In recent years the conception of dilatation as a matter 
of impaired tonicity has become more and more prominent Mackenzie 
regards dilatation as a function of depressed tonicity exclusively 
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Insufficiency of Left Ventricle — ^When tlie left ventricle, owing to im- 
pairment of its stiengtli, empties itself incompletely in its systole the next 
following aniiciilar systole finds the ventricle already partially filled, 
hence the auiicle cannot empty itself completely As a result of this the 
anricnlai piessnie uses, and this increase of pressiiie is propagated hack- 
waid thiough the pnlmonaiy veins to the lung capillaries These, be- 
cause of their laige diametei, peimit of the transmission of the pressuie to 
the pulmonary artciy, thciehy laising the pressuie in the latter If it 
should be the case that the right ventricle is sufficiently strong to empty 
itself peifectly, in spite of the additional work thrown upon it by the 
heightened pressure in the pulmonary artery, the rapidity of the fiow m 
the lung capillaries will remain normal, even with the increased pressure 
which thus obtains, as in well-compensated mitial lesions If the right 
ventricle cannot peifoim this extra work the pressure in the pulmonary 
aitery does not use, and there is less than the normal difference in pres- 
sure between the pulmouaiy aiteiy and the pulmonary vein, with a con- 
sequent slowing of the current In short, stasis develops 

Insufficiency of the Right Ventricle.' — ^Wheii the right ventricle fails 
to empty itself normally the light auricle, during the period of its systole, 
IS unable to empty itself completely into the already partially filled cham- 
ber of the ventiicle As a result the pressuie in the auricle rises, and this 
rise of piesbure is transmitted backward into the cavse Because of this 
the pulmonaiy aiteiy and the left heart receive less than their normal 
quota of blood and the systemic circulation is imperfectly filled. 



Fig 1 — a = pressure in the pulmonary artery, 'o — pressure m the pulmonary veins I Nor- 
mal pulmonaiy ciiculation II Pulmonary circulation with increased pressure in the 
pulmonaiy veins and coriespondingly increased woik of the right ventricle (e g , in com- 
pensated mitral le^iions), increase of pressure but no slowing of the blood current III 
Pulmonary circulation with weakness of the loft ventricle without any coi responding 
increase of work of the right ventricle, increased pressure in the pulmonary veins with 
slowed circulation IV Pulmonary circulation with weakness of the right ventricle and 
noimal lungs, diminished pressure but no slowing of the blood current (Romberg ) 


The condition in the lungs consequent upon insufficiency of the right 
ventiicle may readily he deduced The sinking of the pressure in the pul- 
monary artery is transmitted by virtue of the wide pulmonary capillaries 
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into the pulmonary veins, piovided these latter are normal The pul 
monaiy vessels coiitiact to accommodate themselves to the diminished 
amount o± blood flowing thiongh them, and the first lesiilt of this would 
he to establish again the noimal difieience in pressure between the pul- 
moiiaiy artery and piilmonaiy vein, and the lapidity of flow would re- 
main the same In many cases it is an increased lesistance in the lungs 
such as, ioi example, obtains with emphysema, which has led to hypei- 
trophy and subsequent iiisufliciency of the right ventricle In these cases 
the resistance in the lung capillaries prevents the transmission of the de- 
crease 111 pressuie, and thus we have a lessened difference m pressuie be- 
tween pulmonaiy aiteiy and pulmonary vein, with a consequent slowing 
of the stream, that is, stasis develops The accompanying scheme fioin 
Eonibeig illustiates very cleaily these different conditions 

The Blood Pressure. — In the enthusiasm engendered in recent years 
by the invention of instruments for the clinical study of the blood pres- 
feiiiG theie has been a strong tendency to overestimate the value of such 
deteimmations hTumeroiis attempts have been made to express numer- 
ically, by foiniulce of one kind or another, the work of the cii dilation It 
must be emphasized that, from the blood pressure alone, no conclusion 
may be drawn as to the functional integrity of the heart As a matter of 
fact the mechanics of the circulation is an exceedingly complex affair 
Beginning with the left ventricle, which delivers blood inteimittcntly into 
the aoita, having a diameter of about two centimeters, the circulation is 
so ai ranged as to deliver a constant stream into the capillaries of the body 
with an aveiage diameter of, let ns say, 0 009. 

Lateral Peessuee aistd Velocity Peessuee — The lateral pressme 
IS the piessiire which the blood is constantly exerting on the walls of the 


Fig 



2 — Flow of a Liquid in a Rigid System of Equal Caliber Throughout (Tigerstedt ) 


blood vessel in which it is to he measured The velocity pressure is that 
piessure which is used in diivmg the blood along with a certain velocity 
The lateral pressure, as shown in TigeistedPs diagrams, is used up in 
ovei coming the lesistance which the blood encounters Assuming the 



PHYSIOLOG-ICAL CONSIBERATIOKS 


551 


oiigiiial pressuie to be a constant, the piebsines m the side tubes aie indi- 
cated by the height of the column of fluid supjported This repiesents the 
lateral pressure at that point because of the resistance of fiictinii excited 
by the walls of the rest of the apparatus between the point where the pres- 



Fig 3 — Flow of a Liquid in a Rigid System op Varying Caliber (Tigerstedt ) 

sure IS to be measured and the exit of the stieam A perusal of the figures 
shows that the lateral piessure increases uniformly fiom the point of 
exit of the stream to the reservoir only so long as the caliber of the tube 
is the same It further shows that only a part, but by far the laigei pait, 
of the piessure is used up in overcoming the resistance encountered in the 
course of the flow and arising from friction The remainder of the pres- 
sure IS used up in impaitmg velocity to the liquid 

The End Peesstjee — The end pressure is the pressure exerted upon 
the column of blood in the diiection in which it is flowing It is equal to 
the lateial pressuie plus the velocity head, but as this lattei is small it 
differs by a very little from the lateial pressure The lateral piessuie in 
any vessel where a branch is given ofl from it equals the end pressuie in 
the branch 

Such a scheme as that of Tigerstedt represents the basic principles of 
the cii dilation, but with two differences which are of the utmost impor- 
tance in the distribution of the pressures The first of these is that there 
is inserted between the arterial and venous sides of the circulation a set 
of tubes (capillaries) whose diameters aie such that they prevent the fiee 
transmission of the pressure, i e, they interpose a consideiable lesistance 
to the flow The second difference, which is of equal importance, is that 
the tubes are elastic The eflect of the peripheral resistance, aS that re- 
sistance offered by the arterioles and capillaries is usually called, is to 
raise the pressure on the arterial side very consideiably, with a coi respond- 
ing diminution of pressure on the venous side 

The effect of the elasticity of the arteries is to equalize the flow If 
the blood vessels were rigid tubes each ]et of blood projected by the left 
ventricle into the aorta would be followed by a similar jet fiom the cavse 
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and the pressuie would fall to zero during the diastolic peiiod With 
elastic arteries the blood piojected into the aoita and its blanches distends 
these, and the eneigy leqniied to accomplish this is again liberated by 1he 
elastic recoil of the aiteiies A little consideiation shows that, with a 
sufficient rapidity of the dischaiges into the aoita, tins aiteiial tension 
becomes such that it effects a contiimons flow m the caxnllaiies instead of 
the inteimitteiit flow fiom the ventricle The effect is precisely similar 
to the air chanibei in a file engine, wheie the inteiniittcnt dischaige of 
the pump is conveited into a continuous flow by virtue ot the elasticity 
of the air contained in the an chambei 

It IS evident fiom these consideiations that the elastic pressure ex- 
erted by the arteries must be in equilibrium with the capillary flow That 
is, if we conceive the circulation to be at a standstill, and the heart now 
commences to beat, blood is received into the aoita more rapidly than it 
can flow through the capillaries, and hence will accumulate in the arteiics 
until the pressure there is such as to cause a flow through the capillaries 
into the veins just equal to that received into the aoita from the heait 
Under these conditions only do we have a constant flow in the capillaries 
and veins The side pressure increases then fiom the light side of the 
heart back to the capillaries 

Eactohs Influencing Blood Peessure and Blood Velocity — 
Theoretically we may have the piessure and also the velocity influenced 
by four factors. 

The rate and force of the ventricular contraction 
The elasticity of the blood vessels 
The peripheral resistance 

Total amount of blood to be moved in the circulation 
It IS evident, with no fiiither discussion, that, inasmuch as all the 
energy of the vascular system comes directly or indiiectly from the force 
of the heart’s contraction, this lattei will, of couise, influence the piessure 
and velocity diieetly, provided the other factors remain the same 

The elasticity of the arteries is in so far of importance that, if it were 
entirely done away with and the vessels were absolutely rigid, there would 
be a level Sion to the conditions of the glass-model circulation, with an 
Intel mittent flow There is probably never sufficient iigidity of the ves- 
sels in man to have much effect upon the capillary circulation as a whole 
The peripheral resistance is affected by the dilatation or nai rowing of 
the small aiterioles (vasodilatation or vasoconstriction) This is a factor 
of the very utmost importance Vasoconstiiction causes (the other fac- 
tors remaining constant) an increase in the arterial pressuie, a diminu- 
tion in the venous piessure, and a slowing in the velocity of the blood 
flow With vasodilatation the lateral pressure falls on the arterial and 
rises on the venous side of the circulation 

The effect of differences in the total amount of blood is a very small 
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one, as this is rapidly compensated hy changes in the contraction of the 
arterioles The viscosity of the hlood, has an mfliienee on the friction and 
hence on the late of hlood dow, hut, under ordinary circumstances, these 
are probably of small moment, although under certain pathological con- 
ditions viscosity may be a factor of some importance 

In addition to these factors which atfect the blood flow there must he 
reckoned the effect of simple hydrostatic pressure In standing the ai- 
teries of the feet have the highest hydiostatic pressure to sustain since 
they support the weight of the entiie column of blood above them In the 
clinical determination of blood pressuie this is a fact which must be taken 
into account In changing from a long-continued recumbent position to 
the erect this is very manifest and gives use to unpleasant symptoms of 
tempoiary dizziness and weakness until the circulation has had time to 
adjust itself to the new position 

While, as already stated, the essential motor of the circulation is the 
contracting heart, yet there are accessory factors outside the circulation 
which influence the flow of blood These are, especially, respiration and 
muscular exercise With each inspiration the intrathoracic pressure be- 
comes less and hence the flow of blood to the heart is accelerated In addi- 
tion the intraabdominal pressure is inci eased by the descent of the dia- 
phragm, and thus the flow m the cava mfeiior is fiuther assisted The 
veins being thin walled, and having a small internal pressure, aie readily 
influenced, whereas the arteries are probably little or not at all affected 
Maximal axd Minimal Peessure — In the systole of the heart, as 
soon as the closiiie time has elapsed (GOT to 0 09 second), the aortic 
valves open and the aorta leceives its charge of blood The aoitic pressuie 
soon reaches its maximum, and from this maximum it slowly declines 
until it reaches the lowest point just before the next systole, that is, at 
the end of diastole This descent in pressure is due to the escape of the 
blood through the capillaries The highest point is known as the maximal 
(systolic), the lowest as the minimal (diastolic) pressuie 

Pulse Pressure — The difleienee between the maximal and minimal 
pressures is known as the pulse pressure The mean blood pressure can- 
not be legal ded as the simple aiithmetical mean of the maximal and mini- 
mal pressures since the piessnie curve, that is, the pulse wave, is not uni- 
form, and the descending limb is interiiipted by smaller pressure waves 
The mean pressure lies, m geneial, a little neaier to the minimal than to 
the maximal pressure It must vary with the pulse curve 

The maximal pressure falls very quickly as the periphery is neared 
and approaches the minimal, so that in the arteries of the smallest size 
they are nearly identical The minimal piessiire, on the other hand, does 
not change much It follows from this that the pressure in the arterioles 
approximates the minimal pressure in the aorta, being but a little less 
Thus the peripheral resistance nearly represents the minimal aoitic pres- 
87 0 
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sure The mean piessnre is nearly constant. From these considerations 
it will he evident that the pulse piessiiie, i e , the diflerence between the 
maximal and minimal pressures, represents the driving force of the blood 
A nnmbei of factors have been shown to influence the blood pressure in the 
noimal individual 

PiiYsiOLOoicAu Variatioxs m THE Blood Peessure — In sleep there 
is a fall m the minimal (diastolic) pressure, due to a general vasodilata- 
tion On changing from the lecnmbent to the erect position the minimal 
pressure uses markedly and the pulse pressuie is, in consequence, les- 
sened Erlangei and Hooker have shown that these changes are due to 
the influence of gravity Exercise increases both the maximal pressure 
and the pulse pressure, the minimal pressure is increased, but only 
slightly The ciieulation is accelerated, as is the pulse late If earned 
to exhaustion both blood pressure and rate fall below noimal Eating has 
approximately the same eflTect as mild exercise Some of the more im- 
poitant as well as more fiequently observed conditions associated with 
hypei tension are the following 

Pathological Conditions Raising Blood Pressure {Hyperten- 
sion) — NepJiiihs — This is the paradigm of all the diseases associated 
with hypertension The contracted kidney is associated with the greatest 
increase, a maximal pressure of lYO mm to 210 mm being common fig- 
ures The minimal pressure is also greatly increased, generally from 100 
mm to 150 mm The highest maximal pressure winch has ever come 
under the writer’s personal observation was in a case of this kind (secon- 
dary conti acted kidney with retinitis albuminurica), where the pulse could 
not be ohliteiated at a pressure of 300 mm , and when the pressuie was 
raised so as to cause the mercury to flow out of the top of the instrument 
(a Stanton) at about 320 mm the pulse beat was still paljiable Several 
partial convulsions had alieady occurred and the patient died on the fol- 
lowing day 

Artenosclerosis — The results obtained by different investigators as 
to the frequency of hypertension in arteriosclerosis vary rather widely 
Romberg and Hasenfeld have shown that increased tension occurs only 
when the splanchnic vessels aie sclerotic A failure to take into consid- 
eiation the latent forms of contracted kidney probably accounts for the 
differences of opinion Sawada found a moderate increase of the blood 
pressuie only in about 12 pei cent of his cases The inciease of the maxi- 
mal pressure may be 50 mm , that of the minimal 25 mm , so that the 
pulse-pressure inciease may average 25 mm In the highest giades of 
arteriosclerosis the condition becomes more like the inelastic model of the 
circulation, so that there is tendency to a high pressuie in systole and to a 
low pressure in diastole Corresponding to the different distiibutions of 
the scleiosis the pulse assumes the most varied forms, from maikedly an- 
acrotic to a pronounced collapsing type. 
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Hypertrophy of the heart from overwork, as m athletes and laborers 
who do heavy manual work, geneiallj cairies with it a hypertension 

Chrome plumhism is neaily always associated with some degree of 
hypertension In this connection the relationship of lead intoxication to 
mesaiteritis and to the contacted kidney should be borne in mind 

In angina pectoris the pressure may be increased considerably during 
the attack 

Basedow's disease is in many instances associated with hypertension, 
often with a hypertiophied ventricle 

The vascular crises of Pal, which he believes due to vasoconstriction 
paroxysms, have a consequent high blood pressure 

Cerebral Conditions — Many of these, associated with a rise in intra- 
cranial pressure, produce an anemia of the vasomotor center with a great 
vasoconstriction In consequence the blood piessure may use to over 
300 mm 

In polycythemia chronica there is frequently hypertension, probably 
due to the increased viscosity 

High pr essure stasis {Hochdruchstauung, Sahli) is the name given by 
this author to certain forms of heart failure with high blood pressure and 
yet with broken compensation This state of affairs, in which there is an 
apparent contradiction between the increase of blood pressure and a coexis- 
tent heait failure, is brought about in the following way The slowing of 
the blood flow produces an overcharging of the blood with CO 2 , and this 
produces, in turn, an asphyxia of the centers in the medulla, with a con- 
sequent vasoconstriction The heart can only oveicome this by greater 
effort, and by this effort raises the arterial piessure When the point is 
reached wheie the heart empties itself incompletely, but against high pres- 
sure, the residual blood leads to cardiac dilatation and venous stasis This 
further increases the asphyxia of the medullary centers and so a true 
VICIOUS circle is set up 

Pathological Conditioixs Lowering Blood Pressure {Hypoten- 
sion) — The commonest causes of a lowered blood pressure are the acute 
infections The usual conception that this lowering of the blood pressure 
is due to a weakness of the heart muscle itself has been shown by Bom- 
berg and Passler to be incoirect These obseivers have clearly demon- 
strated that the principal effect of the bacterial toxic products arising in 
the infections is to produce a diminution of tonus of the vasomotoi cen- 
ters The pressure falls because the peripheral resistance is low, 1 e , 
there is vasodilatation, and if this vasodilatation be overcome artificially 
the cardiac strength is shown to be but little impaired. Typhoid fever, 
with its long, slow course, is the paradigm for this gioup, but the exan- 
themata, polyarthritis rheumatica, diphtheria, influenza, and many others 
show the same lowering in lesser degree 

Chronic Wasting Diseases — ^Pulmonary tuberculosis is a classical ex- 



556 


DISEASES OE THE CIECDLATION 


ample In carcinoma, secondaiy anemias, and gastiomtestmal diseases 
associated -with diarrheas the pressnie is geneiallj lower Ilian noimal 

Hemonhage — The diop m piessuie is only pronounced when this is 
extensive, and especially when it is sudden 

In shock the conditions aie almost identical with those which obtain in 
the acute infections There is a loss of vasomotor tone, with consecpient 
vasodilatation, the pressure falling as a lesnlt of the blood escaping too 
rapidly through the capillaries Hendeison believes that the primary 
condition is due to acapnia, a lessening of the OO 2 m the blood, as has 
been shown foi mountain sickness On this theory the CO 2 content of the 
blood acts as a “hormone,” which adjusts the tonicity of the veins With 
a loweiiiig of the GO 2 content from hyperpnea Iheie aie a vasodilatation 
of the veins, lowered venous pressuie with consequent diminished supply 
of blood to the right auiiclo, and, as an end result, diminished arterial 
tension with cerebral anemia 

In diseases accompanied with much loss of fluid, as in cholera, severe 
intestinal fluxes, or in long-continued vomiting, as in intestinal obstruc- 
tions, the blood pressure is generally low 

Pleuiisy and Pericarditis — In these diseases the pressure is nearly 
always low, unless there should be a chronic endocardial complication 
IIypeepiesis — A source of eiior Avhicli is commonly disiegarded is 
the occuirence of periods of high blood pressure, which is temporary in 
chaiactei [Tlypeipiesis (Allbutt)] The writer has observed numerous 
cases in which patients complaining of migraine, constipation, dizziness, 
etc , weie found to have maximal blood pressuies ranging from 160 to 190 
mm , or even more, whereas previous examinations, under identical con- 
ditions, had shown noimal blood-pressure values These would disappear 
in a few days, sometimes in a single day, with no other tieatment than 
brisk purgation and restriction of diet The possible relationship of such 
conditions of high blood piessiire to states of intestinal putrefaction on 
the one hand, and to chionic nephritis and arteriosclerosis on the other, is 
of the utmost theoretical interest. 

CmmoAL DETEEMinATiON OF THE Blood Peessuee {Arterial Ten- 
sion) — By clinical methods the pressuie which is delermined is the lat- 
eral pressuie, that is, the piessiire exerted by the blood on the vessel wall 
This latei al pressure differs only very slightly, in the vessels accessible for 
measuiement, from the end pressuie, which is equal to the lateral pressure 
plus the pressure necessary to impart the given velocity to the blood 

The first to devise means foi estimating the blood pressiii e 111 man was 
Marey, who, as far back as 1878, stated the fundamental principles on 
which our present clinical methods depend lie recognized that the maxi- 
mal pressure was obtained at the point of disappearance of the pulsation 
in the artery, and also lecognized that that pressure which corresponded 
to the greatest oscillations of the vessel walls equaled the minimal pres- 
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sure Marey’s metliods did not, liowe\ei, obtain a geneial introduction, 
and the instruments winch came into subsequent widespread use, notably 
those of V Basch and Potain, Avere useful only foi detei mining the 
maximal pressure The most important modification of the sphygmoma- 
nometei Avas that of Kiva-Pocci, AAdio mtiodueed the use of the rubber arm- 
bag, compressing the biachial artery Avitli an piessure fiom a pump ap- 
paratus 

Maximal Blood Piesswe — In this method, either AAuth the original 
apparatus or Avitli any of the laige numbei of stiuetural modifications of 
it, the fingeis are placed upon the pulse, the pressure in the arm-bag then 
gradually laised so as to obliterate the pulse at the i a dial, and then the 
point noted at Avhich, upon the gradual admission of aiy the radial pulse 
leappears This is taken as the maximal pressuie The only impoitaiit 
advance AAdiich has been made upon the Piva-Pocci apparatus is in the 
use of a AAide arm-band (12 cm) instead of the original narrow one of 
5 cm in Avidth 

Minimal Blood Pressuie — The method Avhich is the most widely used 
is that of Masmg and Stiasbuiger, avIio deteimined the point at which the 
pulse wave shoAved its gieatest amplitude to the palpating fingei It was 
only a step fiom this to the determination of the amplitude by means of 
the oscillation of the mercury in the manometer tube (JaneAvay) Of the 
structuial modifications of the RiA^a-Bocci apparatus the instruments of 
Eauglit and Stanton have given the writer more satisfaction than some of 
the foreign instruments The determination of the minimal piessure by 
means of the oscillation of the mercury column can rarely be made to 
yield more than an approximate estimation of the true minimal pressure 
Where the pulse is small even this is impossible 

Probably the most accurate instrument yet devised is that of Erlanger 
Ills apparatus employs a cufi, devised by v Recklinghausen, connected, by 
means of a T tube, with a pressure bag, made of rubber, and inclosed 
within a glass case The piessure changes, piodueed by the pulsation of 
the artery in the cufP, aie transmitted to the rubber pressure bag, and 
these, in turn, aie tiansmitted to the stratum of air surrounding the pres- 
sure bag, and within the glass case, and are recorded on an ordinary kymo- 
graph by means of a Marey tambour Ariangement is made by means of 
a multiple stop-cock to admit air through capillary openings of various 
sizes, so that the pressure gradually falls On the smoked paper small 
Avaves are seen, due to the pulsations of the compiessed artery upon the 
distended bag at its upper edge When the pressuie is reduced to such a 
point that the first pulsation of the artery comes through there is a sudden 
inciease m the amplitude of the waves At this moment the height of the 
mercury column is noted, and this is ]ust a veiy little below the maximal 
pressure Continuing to admit air to the system of tubes the oscillations 
of the lever increase until they reach a maximum. The lowest point at 
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which this niaximmii size of the oscillations is noted coi responds accn- 
lately to the diastolic pressure 

The instrument most used in Germany for accui ate work is the Sphyg- 
motonometer of v Recklinghausen In this instrument the cuff is con- 
nected with an anaeroid, which indicates by means of a pointer the plea- 
sure, and the size of an oscillation communicated to the pointer by the 
brachial pulse. With this apparatus the maximal piessure is most ac- 
euiately determined by palpation, the minimal pressure by noting the 
point at which the oscillations are greatest The instrument may be ar- 
ranged to record graphically the oscillations. 

Normal Values — ^With the Erlanger apparatus, in young adults, in a 
reclining position, the average blood pressures are. maximal, 110 mm, 
minimal, 65 mm , the pulse pressure being 45 mm (Eilanger) In the 
average run of eases in private practice the writer’s experience with the 
Erlanger apparatus gives for both maximal and minimal pressures values 
fiom 5 to 10 mm higher 

Value of Blood-Pi essure Determinations — Notwithstanding the fact 
that it cannot be gainsaid that the estimation of blood pressure, and more 
particularly the deteimination of the pulse pressure, give us information 
which cannot be otherwise obtained in regard to the circulation, yet here, 
too, a considerable degree of reserve is indicated As with all relatively 
new methods the value is apt to be overestimated, and at the present time 
there is a very strong tendency evident to ovei estimate the value of blood- 
pressure determinations A single determination of the systolic pressure 
alone, under the ordinary conditions of private or clinic practice, is of 
little or no value, except when the value is very greatly different from the 
normal, as in cases of contracted kidney A series of determinations are 
necessary to eliminate the psychical factor, as it is only when the pro- 
cedure becomes a matter of indifference to the patient that the leal value, 
independent of psychical influences, is obtained Again, the deteimina- 
tion of the minimal pressure, as has been already pointed out, is, when 
taken with the I^iva-Rocci instiument or one of its modifications, little 
better than a very rough approximation to the true value In such cases 
the writer relies exclusively upon the Erlanger instrument. 

It cannot be too stiongly emphasized that from a single oz repeated observa- 
tion of blood pressuie no conclusion in regard to the functional capacity of the 
heart is allowable. 

The determination of the pulse piessure, or amplitude, that is, the 
diffeience between the systolic and diastolic pressures, is of the very 
greatest value in determining the effects of digitalis therapy As will be 
noted in the article on digitalis, the most delicate criterion of effective digi- 
talis action is in the inciease of the pulse pressure This is especially 
important in the treatment of cases of high-pressure stasis. 
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The Pulse — The expansion of the aorta as the hlood is tin own into it 
from the left ventricle duiing systole and the importance of this in pio- 
diiciiig a continuous flow in the capillaiies have been alieady lefeired to 
This expansion, which is not of very great extent, even in the largest 
arteries, becomes smaller and smaller as the periphery is approached In 
the radial arteiy, in which the pulse is almost always felt at the bedside, 
this expansion is exceedingly small, so small, indeed, as to he barely deter- 
minable by palpation This can be best appreciated by laying the Angers 
with exceeding lightness on the artery, when it will readily be seen that the 
actual increase in size is practically a negligible quantity Even in the 
abdominal aorta, if this be palpated with a minimal degree of piessure by 
the fingers, the mciease in caliber is scarcely to be felt (Marey) Broad- 
bent and, more lecently, Mackenzie have emphasized the fact that there 
IS a very general misapprehension as to what constitutes the pulse, as we 
palpate it clinically, the current idea being that it represents an expansion 
and contraction in the size of the vessel 

The fact is familiar to every one that to obtain the pulse at all a cer- 
tain degree of pressure is necessary The amplitude of the pulse becomes 
greater and greater as the pressuie is increased until a eeitain maximum is 
reached, when, if the piessuie be further increased, the amplitude becomes 
smaller and smaller, until, finally, the wave is entirely obliterated. That 
amount of pressuie which makes the pulse wave appear greatest is exactly 
equal to the minimal (diastolic) pressure in the artery, i e , the excursion 
of the wall of the artery is greatest when the pressure on the outside and 
that of the inside equal each other Sahli calls attention to the fact that 
partial stasis, hi ought about by the finger, may modify this somewhat. 
ISTow this wave, which is felt only on compression of the artery, is in no 
sense to be regarded as an actual expansion and contraction of the artery, 
but as a simple variation in pressure The pulse is felt to be largest when 
the finger is exerting upon the artery a pressure equal to the minimal 
pressure, because, under these conditions, there is the greatest increase in 
pressuie following the next ventricular systole The sudden increase in 
piessure in the aitery, felt by the compressing fingers, is what we recognize 
clinically as the pulse 

Mackenzie has recognized the deceptive character of many of the phe- 
nomena visible in the arteries The apparent expansion and contraction 
which may be so often obseived in arteries like the carotid are, in reality, 
a process of displacement, that is, during systole the artery tightens and 
during diastole it becomes relaxed In a tortuous artery such as is so 
often seen in the brachials, in arteriosclerotic patients, the bend in the 
artery is seen to be accentuated with the cardiac systole and lessened in 
diastole If the carotid pulse were due to an actual expansion of the ar- 
tery it would be the same on the sides as when the artery is directly com- 
pressed, whereas, as a matter of fact, the tiaemg from the side of the caro- 
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tid IS the inverse of that taken with a receiver over it, compressing the 
vessel m the usual mannei 

The two things which we are, in reality, most cognizant of in palpating 
the pulse are the minimal (diastolic) pressnie, i e , the “hardness” of the 
pulse, and, as has already been emphasized, the increment of pressure dur- 
ing ventricular systole, i e , the pulse pressure These considerations 
make it clear why it is that we may feel the pulse as “large” when the 
vessel is someAvhat dilated, and as “small” when it is m a state of marked 
contraction 

The Puese Cueve — The curve of the normal pulse is merely the 
record of the arteiial pressure during the cycle of events caused by the 
heart’s systole and diastole The increase or decrease of the pressure in 
the aitery depends upon the ratio of the inflow of hlood from the heart to 
the outflow of hlood into the capillaries at that particulai moment of time. 
Duiing the period when the intake exceeds the outflow the pulse curve 
rises When the two are exactly equal the curve remains stationary 
(plateau), and when the outflow exceeds the intake the curve diops 

Hokmae Pulse Wave — The principal (percussion) wave is moder- 
ately steep, and the summit shaip and well defined The fall should be 
rapid and interrupted m its course by a tiny rebound (prediciotic) wave 
Eollowing this rebound the fall is somewhat moie gradual and ends in a 
small negative wave (diciotic notch) which indicates the closure of the 
semilunar valves and the end of ventricular systole Eollowing this notch 
IS a positive (dicrotic) wave, and then the curve sinks more slowly dining 
the rest of the diastole 

Oataceotig Waves — As to the explanation of the catacrotic waves 
theie IS a lack of agreement It is piobable that the explanation which 
regards the dicrotic wave as due to a centrifugal wave is the correct one 
Closure of the aortic valves occurs just before the ventricle dilates, and 
hence the valves are, as it were, supported by the taut muscle of the ven- 
tricle When relaxation occurs a negative wave (dicrotic notch) is started, 
which is checked by the stretching of the aortic valves, the elasticity of 
which initiate a second positive, i e , centrifugal wave — the dicrotic wave 
It seems certain, however, that its form is modified by waves reflected 
from the periphery, and many of the catacrotic waves are due entiiely to 
these Thus we find that their number and form vary with the arteiy, 
depending on the reflection of waves from blanches given off peripherally 

IxEEUEWCE OE Peeipiieeal Hesistawce — ^Tlie tonus existing in the 
peripheral arteries is of the greatest importance in modifying the form of 
the pulse curve In general (Maiey, Hirschf elder) three types of pulse 
occur, dependent on the degree of dilatation of the peripheral arteries 

1 Collapsing Pulse — This occurs when the peripheral resistance is 
low and the aiteries markedly dilated, as in shock, after large meals, in 
the infectious fevers, and in conditions associated with lability of the vaso- 
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motor system In tliis form tLo use and fall arc both sudden and often 
there is a well-maiked diciotic wave, situated very near the baseline, i e , 
the pulse wave is nearly spent before the aortic valves close (end of sys- 
tole) 

2 In the noimal type, corresponding to a moderate degiee of periph- 
eral dilatation, the upstroke is a little more steep, the fall moie giadual, 
the medium-sized dicrotic notch oecuiiing near the middle of the cataciotic 
limb Comparing the collapsing pulse witli the normal it has apparently 
the more sudden rise In leality, this is not the case, but owing to the 
sudden drop it gives that impression to the finger 

3 With well-marked peripheral constriction the outfiow of blood is 
retarded This gives rise to a pulse form m which the ascent is steep, 
the summit presenting a sustained plateau, which lasts to the end of sys- 
tole, 1 . e , to the dicrotic notch, which is baiely indicated or absent 

The Sphygmogeam — C linically the pulse loiiii is deteimined by the 
sphygmograph, the details for the use of which must be sought in the 
works on Clinical Diagnosis Practically all of the in&tiuments which 
have been extensively used clinically suffer from ceitain inheient defects 
The most important of these are 

1 The inertia of the instiument, which leads to the curve being 
greatly distorted by the ^‘fling’’ of the levers 

2 The fact that no accurate method of adjusting the pressure so that 
it just equals the minimal exists m most of them 

By merely varying the piessuie with which the pelotte presses upon 
the aiteiy curves of very different charactei may be obtained one after 
the other Again, the curves which are obtained with different instru- 
ments vary considerably accoidmg to the ^^fling” of the lever systems O 
Prank has constructed a sphygmograph which is technically probably the 
most perfect existing foim, but it has not found its way into clinical use 
to any considerable extent. 

Inferences to Be Drawn from the Sphygmogram — The sphygmo- 
graph has failed to accomplish what many conceive to be its chief purpose, 
1 e , to render easy the interpretation of the pulse As a matter of fact, 
the sphygmographic curve requires an accurate knowledge not only of the 
various pulse forms, but of the inherent defects of the instrument, m order 
to render it of the least service It serves to enable the trained observer to 
record his findings rather than to enable him to establish a diagnosis 
from the form of the curve alone The only points of information which 
one may legitimately expect to obtain from the sphygmographic curve 
are: 

1 Whether the upstroke is of the celer or tardus type 

2 Whether the catacrotic limb starts early or late m systole 

3 Whether the wave ends before the onset of diastole 

Perhaps, after all is said, the greatest practical use of the sphygmo- 
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graph IS that li trains one to palpate inoie carefully if one habitually com- 
pares the lesults of digital palpation of the pulse with a carefully taken 
sph;5/mogi’aiu It is in the study of the arihythmias alone that it is in- 
dispensable 

The Absolute Spiiy&mogbam — Aside fiom the defects m the sphyg- 
mogiam produced by imperfect application, improperly adjusted pressure 
of the pelotte on the artery, etc , there is one inherent defect which lies in 
the nature of the method itself That is that the sphygmogram, as or- 
dinarily taken, presents in reality a pulse-pressure curve the ordinates of 
which aie of unknown value In order to transform the sphygmogram, 
as ordinarily obtained, into a curve in which the ordinates are of known 
value, Sahli has devised a method of obtaining the absolute sphygmogram 
Sahli defines an absolute sphygmogram as one which is constructed in 
such a fashion that at every point of the curve the ordinates are propor- 
tional to the pressuie. While it is possible to construct a sphygmogram 
every point of which shall fulfil the postulate that the ordinate of this 
point shall be proportionate to the pressure, yet in piaxi the advantages 
gamed from this procedure are scarcely commensurate with the work en- 
tailed by it Frr the cases m which the sphygmogram is of real assistance, 
as a record of the pressure curve only, piactically everything that is of 
real use can be obtained by the construction of what Sahli calls ‘The re- 
duced absolute sphygmogram ’’ In this procedure all that is determined 
IS the rapidity of the rise and fall of the principal wave, neglecting en- 
tirely all the secondary elevations In other words, the reduced absolute 
sphygmogram gives us exact information as to the height of the principal 
wave and the distance of its summit from the preceding and following val- 
leys [V. Sahli, Deutsch Arch f Id Med , Ixxxi, 493, for the method he 
has devised for constructing the absolute sphygmogram — ^Editor.] 

In order to obtain an absolute sphygmogram the following data are 
necessary: The sphygmogiam of the radial artery is taken in the usual 
way by means of the Jacqnet instrument, or one of its modifications, which 
must he provided with an accurate time-marker The tracings should he 
taken, in part at least, wuth the fast speed This permits of an accurate 
determination of the exact location of any given point of the curve At 
the same time, the maximal and minimal blood pressures are determined 
The difference between these two is, of course, the pulse pressure. 

To construct the absolute sphygmogram the simplest manner is to use 
millimeter paper (coordinate or cross-section paper) ordinarily used by 
engineers and architects. This is simply paper with rulings at right 
angles one millimeter apart. An abscissa, ah, is first laid off on which 
each centimeter in a horizontal direction corresponds to the fifth second 
intervals of the Jacquet sphygmograph Thus m a pulse of 60 per second, 
m which the length of pulse wave would be exactly one second, we should 
lay off, as the time abscissa, a length of 5 centimeters in the horizontal. 
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This constitutes the length of the ahsolnte sphygmogi am. At the begin- 
ning and end of this abscissa, at a and h, an ordinate is elected whose 
height in millimeteis coiresjionds to the minimal pressure expressed in 
millimeteis of mercmy. Thus, if the minimal pressuie was 90 mm. ITg, 
each of these ordinates, ac and hd, would be 90 millimeters in height 


Fig 4 — Pulse Tracing from a Case op Chronic Hypertension (The distortion due to 

instrumental defect is well shown, “0mg of the lever”) — Jacquet sphygmograph 

Prom the inspection of the sphygmogram the distance in time, i e., 
horizontal distance, of the summit of the mam wave fiom its beginning is 
measured, and this laid off from a, on ah, laying 
off one centimeter in horizontal distance for each 
one-fifth second in time At the point thus ob- 
tained, e, an ordinate, ef, is erected whose height 
in millimeters is equal to the maximal piessure ex- 
pressed in millimeters. The point f is now 3 omed 
by straight lines to the points c and d The curve 
cfd represents thus in its simplest form, neglecting 
all secondary waves, the pressure curve of the ar- 
tery It IS evident that the height of the absolute 
sphygmogram, that is, the difference between the 
maximal and minimal pressures, is the pulse pres- 
sure 

This procedure can he repeated, estimating, for 
example, the pressure at the summit of the dicrotic 
wave hy comparing the height of this with the height 
of the mam wave, and then hy obtaining its hori- 
zontal position in the same manner as was done 
for the mam wave The abscissa and oidinate of 
this point are laid off as before In the same man- 
ner as many points as are desired can be laid off 
and these points connected hy a curve similar to 
the tracing, being guided hy the eye These de- 
tails have, however, no especial value and are quite 5 —Absolute Sphyg- 
time consuming from Tracing in Fig 

If we compare the clinical significance of the Maximal pressure 

absointe sphygmogram with, that oi the tracing oh- sure no mm 
tamed in the ordinary way we see that the for- 
mer gives ns a graphic account of the pressure curve in the artery, which 
is correct according to ahsolnte standards. We have every reason to he- 
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lieve that the pulse pressure, that is, the height of the absolute sphygmo- 
graui, IS not essentially cliff eient in the radial from what it is in the aoita. 
We may then regard, with a considerable approximation to accuiacy, the 
absolute sphygmogram of the radial as being that of the aorta In spite 
of the fact that the pressure curve thus obtained is correctly expressed in 
absolute standards, this does not peimit any conclusion in respect to the 
work of the heart, or in respect to the systolic output As Sahli cor- 
rectly states, its principal practical value lies in the fact that by this means 
alone can we obtain an absolute judgment of the steepness of the ascent 
and descent, in other words, as to whether and to what degree we have a 
pulsus celer or a pulsus tardus Every one with much experience with 
sphygmographic tracings is aware of the enormous eriors clue to the fling 
of the level m cases where the blood pressure is high and the wave has the 
cliaiacteis of the pulsus altus et celer All these instrumental defects are 
eliminated by the construction of the absolute sphygmogram It requires 
but a veiy few minutes’ time to construct the reduced absolute sphygmo- 
gram and, especially in aortic lesions, the information obtained is of real 
utility The far-reaching conclusions which many authors attempt to 
draw fiom the sphygmogram in its usual form, and which we have seen 
to be utteily unjustifiable, are equally so in this modification Its field of 
usefulness is, and must remain, a very limited one. 

Irregularities in the Cardiac Ehythm. — Three classes of these irregu- 
larities may be distinguished 

1. The arrhythmias, in which there is an irregularity, with no system 
or order in the succession of heats, to be made out. 

3. The allorrhythmias (periodic irregularity), in which there is ir- 
regulaiity in the succession of beats, hnt in which the irregularity follows 
some system 

3 The paiarihythmias, in which there are two separate rhythms 
going on simiiltaneonsly (Wenckebach) 

The greatest interest, clinically, attaches to the group of the allorrhyth- 
mias. A convenient classification of this group is that of Hering, modified 
by Hirschfelder, which is here followed 

Allorbetthmias 

A. Or Exteaoaediao Oeigix 

I N eui ogeniG, due to more or less rhythmic reflex stimuli, passing 

through the vagi and accelerators (toxic, leflex from various 
organs, respiratory reflexes from lungs) 
a Associated with the phases of respiration 
h Hot associated with respiration — ^Mackenzie’s youthful type 

II Due to dislmhances %n the filUng and emptying of the heart 

from bachon upon the heart and g'reat vessels — dropping of 
beats without heart-block, pulsus paradoxus, and Riegel’s 
pulse. 
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B Of iFTIiACAFDIAC ORIGMlSr. 

I Due to disiwhance %yi the conduction of normal impulses — 
dropping of beats 

1 Anrienlo- (atrio-) ventricular block. 

2 Sinoauricular block. 

3. Interventricular ( ^) block (licniisystole) 

II. Distwhance of conti achlity — ^pulsus alternans, and failure to 

open the aortic valves 

III. Occwience of heats in response to dbnoimal stimuli or in- 
Cl eased ii? liability, 

1 Exti asystoles, m which irregular beat is brought on by a single 

abnormal stimulus 

a. Ventricular. 

b. Auricular. 

c. Auriculo- (atrio-) ventricular. 

2 Permanently irregular heart. 

3. Paroxysmal tachycardia (auricular fibrillation). 

Associated with the phases of respiration we have the pulsus irregu- 
laris i espii atorius Clinically this is* a pulse in which, during inspiration, 
the pulse beats are closer together than during expiration. This can be 
seen in noimal individuals to a slight extent, and in neurasthenics the 
phenomenon is sometimes very pronounced 

Keflex Allokriiytiimias — ^It has been shown that arrhythmias of 
this kind may be produced reflexly by stimulation of various organs, es- 
pecially the hollow viscera 

One of the most common forms of allorrhythmia of neurogenic origin 
Is that described by Mackenzie as the ^^youthful type ” We may assume 
that all the centers having to do with the regulation of the circulation are 
more susceptible to outside mfiuences in the young and growing organism 
than in the adult It will be remembered that there are constantly stimuli 
passing up the vagi, and in neuiotic individuals, such stimuli, noimally 
too small to produce visible effects upon the heart beat, become intensified 
to such an extent as to make themselves evident by the production of an 
arrhythmia 

In the same way, as there may be an irregularity from reflex causes, 
there is a well-defined psychogenic allorrhythmia In these cases indi- 
viduals, whose cardiac action has been known to be perfectly legular, may 
suddenly, under the stress of some psychical excitement, show a well- 
marked irregularity, which may subside almost immediately after the 
abnormal psychical condition has subsided Several such cases have come 
under the writer’s observation In general, these allorrhythmias of reflex 
origin are of very variable character Their rate may change rapidly and 
rhythmically, but they differ from the extrasystoles in that the contrac- 
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tions are of full stiength and arc not premature* Sneli allorrhythmias 
may be often caused to disappear by atiopm 

Pulsus Pmadoxus — Tbis is a form of pulse described first by Grne- 
singer, and later by Kussmaul, m wbieli the pulse is lessened and often a 
beat entirely missed during the phase of inspiration, as the result of ad- 
hesions in the posterior mediastinum. The same phenomenon occurring 
during expiiation is known as RiegeTs pulse The mechanism in the 
pulsus paradoxus is that adhesions to the arch of the aorta exist of suffi- 
cient strength to produce a narrowing of its lumen during the descent of 
the diaphragm in inspiration, with a consequent diminution in size of 
the pulse In the latter case a kinking of the cavse may be at fault. 

AnnoRiiHYTiiMiAs Due to Faulty OouuucTioisr oe Impulses — 
ITeaet Blook — AuTiGuloventriculm Heart Bloch — In this case the 
stimulus to contraction is generated m the normal manner, the auricles 
contract normally, but the impulse is arrested (blocked) at the auriculo- 
ventricular junction, as a result of the imperfect conductivity m the His 
bundle Partial and complete blocks may be recognized, and these may 
be of either functional or organic oiigin If the ventricle responds to the 
auricular contraction at every second, third, or even longer interval the 
condition is known as partial block If the ventricle boats with a ihythm 
in no way corresponding to, and entirely independent of, the auricular 
rhythm we have complete block 

SinoauTicular Bloch — ^In this form the stimulus is generated at the 
normal point of origin for the cardiac contraction, i e , the sinus region, 
but IS not carried over to the auricles 

Intervenincular Bloch (Hemisy stole) — The existence of this form 
has not been demonstrated with certainty as yet. 

Pulsus Alternans — This rare condition is to be found only m con- 
nection with cardiac weakness, generally in conditions of severe myocar- 
dial degenerations It consists m. the regular alternation of a normal con- 
traction with a weaker one, the pause being of normal oi increased length 
This form of pulse must be clearly distinguished fiom the extrasystole 
In the pulsus alternans the smaller beat never occurs prematurely, as in 
the bigeminal pulse There is one source of difficulty, however, in that 
the small pulse of a true extrasystole is transmitted rather slowly to the 
periphery, and so may appear delayed at the radial and approximately in 
the middle oi the interval between the previous beat and the one follow- 
ing it 

Alloekhytiimia Due to Extkasystoles — By extrasystole is meant 
a premature contraction (of either auricle or ventricle) in response to a 
single abnormal stimulus At the same time the normal (sinus) ihythm 
of the heart goes on as usual 

At times the contraction of the ventricles may be very feeble so that 
the pulse wave may not be palpable in Ihe radial artery If, however, the 
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apex be ansciiltated it will be foimcl that the heart coiitractcfl and the ab- 
isence of pulse at the ladial is due to a weak but not to an absent conti ac- 
tion A neglect of this piecaiition may lead one to erroneously infer the 
existence of a heart block, or a bradycardia. 




Fig 6 — Scheme to IiiiitrsTHATB the Production of Ventricular Extrastbtoles 
(Hoffmann ) 

It was shown by Marey that if a stimulus (electric shock) be given to 
the heart at any peiiod of the cardiac cycle except the refractory period 
a conti action or premature systole (extrasystole) is the result 

The results, so far as the rhythm are concerned, are different accord- 
ing to the place of application of the stimulus. Thiee possibilities exist — 
the stimulus may be applied (a) to the ventricle, (b) to the auricle, and 
(c) to the aurieuloventricular legion (conduction system) 

Vexteiottlab Extrasystoles — The mechanism of the production of 
this, the most fiequent type of extrasystole, is simple The extra stimulus 
being applied to the ventricle, this chamber responds by a contraction 
which IS premature, that is, it occurs before the next ventricular contrac- 
tion with the normal rhythm would have occurred How this exlrasystole 
has its refractory period, so that the next normal stimulus arriving from 
the auiicles reaches the ventricle duimg the refractoiy period of the 
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extrasystole and, in consequence, there is no contraction Thus a longer 
compensatoiy pause ensues, and with the arrival of the next stimulus from 
the auricles the heart picks up its noimal rhythm again The sequence 
of events is then (1) a normal contraction, (2) the premature contrac- 
tion (extrasystole) , (3) the compensatory pause. 



Fig 7 — ^VentricttiiAr Extra.systole (Hoffmann ) 


In the ventricular type of extrasyatole the time occupied by the nor- 
mal systole plus the extrasystole and the compensatory pause is exactly 
equal to two normal cardiac cycles In very slow pulses it is said (Rom- 
berg, Mackenzie) that the exti asystole may sometimes occur so eaily that 
its refractory period may have passed when the next noimal stimulus 
anives and produces its contraction In this case the extrasystole would 
he simply interpolated between two normal contractions. 

Aueiculab Exteasystoles — In this form of extrasystole the interpo- 
lated stimulus to contraction is applied to the auricles or sinus region 
Clinically, on auscultation, the sounds do not differ from those produced 
m the ventricular type of extrasystole The comparison of simultaneous 
tracings from the artery and the jugular vein is necessary to distinguish 
with ceitainty between the two types In the auricular type the auricular 
wave in the jiigiilai tracing can be made out preceding the ventricular 
wave These two can be seen in the extrasystole as well The tracing of 
the ventricular extrasystole shows a single large ventricular wave. 



Fig 8 — ^Attricular Extraststoee (Hoffmann) 


If the extra contraction stimulus takes its origin at the place of origin 
of the normal stimuli then all the stoied up material is used up by the 
extra stimulus, and an interval, exactly equal to the normal, must elapse 
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before tLe material has accumulated to such a degree as to permit a new 
conti action to he initiated Thus the pause following an auricular extra- 
systole IS of noimal length, and not lengthened compensatorilj as m the 
veiitiicular type or, in other words, the regular systole, plus extrasystole, 
plus pause, is less than the time of two normal contraction periods The 
conditions aie slightly altered if the contraction stimulus is applied at 
some other place than the normal In this case the pause will he length- 
ened hy the very short interval of time required for the propagation of 
the stimulus from the actual place of its application to the place of appli- 
cation of the normal stimulus to contraction Even in this case, however, 
the length of the pause is shorter than in the case of the ventricular extra- 
systole 

AuEiGULOVENTRiaunAu Exteasystoles. — The characteristic feature 
of this type is that auricles and ventricles contract simultaneously and 
prematurely This is evidenced hy the auricular wave appealing simul- 
taneously with the arterial pulse This type is of extreme rarity. 



I^G 9 — ^Atrioventbiculab Extrasystolb (Hoffmann ) 


CnixiCAn SiGxiEiOAiTOE OF Extbasystoles — In general, we may say 
that no rule can he laid down as to the significance of extrasystoles Their 
importance must he determined in every case for itself The opinions 
held hy different authors as to their significance varies greatly Some 
consider them always dependent on organic disease, others attach slight 
importance to them It is prohahly not correct to assume that in every 
instance where they occur there is necessarily some pathological condition 
in the heart Yet, in most instances, they should load to a suspicion of 
cardiac disease Knoll and others have shown that extrasystoles of the 
ventricular type may he jiroduced hy inducing aitificial stenosis at the 
arterial ostia This accords well with the general clinical experience that 
they aie found with great frequency in conditions attended hy hyperten- 
sion 

The subjective symptoms accompanying extrasystoles vary In some 
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instances there is palpitation, which may he looked upon as an evidence 
of caidiac hypeiesthesia Hering has shown that extrasystole cannot 
he piodiiced hy stimulation of nerves in animal experimentation, and that 
they must he regarded as an expression of an abnormal stimulus to the 
heait muscle itself, oi, as Mackenzie expresses it, to an undue excitabil- 
ity of the lemains of the primitive cardiac tube In other instances the 
patient feels the extrasystole as an unpleasant “jump,” and the pause as 
an intermission, or skipped beat It is believed that, while these symp- 
toms are not absolutely certain criteria of extrasystoles dependent on 
“functional” causes, yet they are seldom found in extrasystoles with an 
evident organic foundation Here, as m many other instances, many 
cases referred to “neivous” or “functional” causes may be, in reality, 
the expression of beginning organic disease. 

Pulsus Ieregulakis Perpetuus — This type of arrhythmia is exceed- 
ingly common, foiming the common persistent arrhythmia so well known 
in chronic endocaiditis with valve lesions, and in the vaiious chionic 
myocardial degenerations This form of pulse is of much moie serious 
import than the extrasystolic form, inasmuch as it invariably denotes 
an organic lesion The normal rhythm can no longer be recognized, and 
the larger waves only may reach the periphery and be palpable at the 
wrist, so that a marked difference may exist between the rate, as deter- 
mined at the heart and at the wrist While this arrhythmia may improve 
greatly, it probably never completely disappears, a condition of affairs in 
sharp contradistinction to the extrasystoles, which at times disappear in- 
stantly and completely. 

In this form of pulse the auricles are paralyzed and the auricular 
wave is lacking in the venous tracing Originally believed to be due to 
tricuspid insufficiency (Hering), this has later been shown to be unneces- 
sary The explanation of this pulse type is probably best given by the 
assumption of a lesion of the Keith node, generally through chronic myo- 
carditis, such as often is found in connection with valvular disease, oi by 
coronary sclerosis The contraction stimulus is assumed to originate in 
the Tawara node, and the aiirioH^ and ventricles to beat simultaneously 
(nodal iliyilim — Macker^ie; This author states that “the nodal rhythm 
IS present in the majority of cases of severe heart failure, and in a great 
many the immediate breakdown is directly attiibutable to the inception 
by the heart of this abnormal rhythm ” This will be made plain by the 
following reflection Any arrhythmia tends to slow the circulation, the 
longei pauses producing accumulation of blood in the veins and thus 
overdistendmg the heart and tending to further increase the arrhythmia 
The auricles, being most readily responsive to changes in filling, lose 
their tonicity rapidly and may quickly become paralyzed. 
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GENERAL TREATMENT 

Rest 

Chief among all the means at oiir disposal in the treatment of cardiac 
insufficiency must he placed complete bodily lest In onr efforts to 
strengthen the heart muscle and to improve its tonicity we are only too 
apt to overlook the fact that in many, perhaps most, instances more may 
be accomplished by the removal of some of the work of the heart by com- 
plete lest than by all other theiapeiitic procedures taken togethei Inas- 
much as it IS impossible to do more than reduce the work of the heait, by 
relieving it of all unnecessary strain, and since the work of the lieait en- 
tailed by the normal metabolic processes can be lessened but very slightly, 
It IS evident that, when we speak of complete rest for the heait, we are 
employing a relative teim only It is impossible to do moie than esti- 
mate, in a rather rough way, to what extent the work of the heart lo les- 
sened by absolute rest in bed, but it can scaicely be doubted that it is 
materially less This factor becomes, of course, a laigei one in patients 
who habitually live a vigorous, active life, since the amount of work taken 
off the heait in these cases would be more than in those of very sedentary 
habit 

Eor practical pin poses we may distinguish two degrees of rest first, 
absolute rest, second, relative rest 

Absolute Rest — The ideal to be sought for and worked toward is to 
have the patient observe the most complete lepose of body possible, which 
is to be attained only by observing a stiictlv horizontal position, with a 
pillow only sufficiently high to keep the head in a line with the body, with 
every unnecessary movement caiefully avoided, eveiy exertion attendant 
upon in illation and defecation reduced to a minimum, and, last but by 
no means least, fiee from the excitement of visitors, and the small wor- 
ries of life The value of this ideal rest is such as to make it impel alive 
to consider minutely the details, the successful mastery of which alone 
can pioduce satisfactory results. The bed should be prefeiably a nariow 
one, in order that the nuise may more readily carry out the details of 
treatment, and at the same time move the patient as little as possible 
The mattress should be firm, fairly hard, and, above all, not peimitted 
to sink down in such a way that the patient lies in a hollow 

The most serious difficulty encountered is generally met with at the 
very beginning The more severe cases of cardiac insufficiency, for whom 
this absolute rest is all-important, in many instances have a degree of 
dyspnea amounting to orthopnea Under these circumstances they should 
not be made to assume a position so near the hoiizontal as to cause them 
actual distress. The utmost care, then, should be taken to place them 
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in a position m which, they can bieathe with comfort, and to retain them 
there by a smtahle back-rest Even so simple a matter as the adjustment 
of the patient in this position is a detail which should not be oveilooked 
by the physician If this is pioperly done there should be no difficulty 
with the patient slipping down in bed If there should be a tendency 
toward this, it may be prevented by a suitable foot-rest Erom the begin- 
ning the patient should be made to undei stand that the nearer horizontal 
he can lie the more rapidly will he improve Day by day his back and 
head-rest should be lowered, the improvement warranting such, until the 
horizontal position is reached A very common practice where the edema 
of the legs is marked is to raise the legs This, for several reasons, is a 
bad practice, not only because it places the body and the thighs of the pa- 
tient at an angle which is exceedingly uncomfortable, but also, if it does 
succeed in lessening the edema of the legs, it only tends to increase the 
edema about the trunk, that is, in a place where it is much less desirable, 
and pioductive of distinctly greater discomfort 

The patient should on no account be permitted to leave the bed to uri- 
nate 01 defecate, and both of these should be made as easy for him as 
possible In the case of uiination this is generally a simple matter In 
the case of defecation the matter is again of sufficient importance to de- 
serve a little considei ation With straining at stool there is a well defined 
rise in blood piessure, amounting sometimes to 40 or 50 millimeters and 
often more Eveiy effort should be made to regulate the bowels in such 
a way that thexe shall be one or two, and not more, soft stools in twenty- 
four hours The common practice of purging patients freely is, in the 
writer’s opinion, to he sharply condemned The frequently repeated ef- 
forts produced by the act of defecation exhaust the patient to a much 
greater degree than would he offset by the very small amount of good 
which might be produced from the loss of fluid through the bowel In 
case the gastrointestinal tract he overloaded at the beginning of treat- 
ment, a single brisk saline puige is in place. This being accomplished, 
some means must he taken to insure the one or two soft movements re- 
feired to This is all the more important because the overwhelming ma- 
jority of patients, placed in bed upon a restricted diet, are certain to 
suffer with constipation. The usual custom is the giving of enemata of 
various kinds, but this is not good practice in most instances There is a 
certain amount of effort and excitement attendant upon the manipulations 
involved, and, hence, these are to he avoided whenever possible. [When 
enemata of large quantities of water are not well home, glycerin or oil 
injections or rectal suppositories of glycerin may he employed. The in- 
troduction of very large quantities of water into the rectum of patients 
suffering from chronic myocardial insufficiency is connected with great 
risk to the patient I have seen two patients die of it — Editor ] A miM 
laxative, of which the cascara preparations are, on the whole, the most 



GEITEEAL TEEATME^T 5^3 

satisfactory, especially if given in tlie favoiite combination of cascara, 
aloin, and extract of belladonna, will be generally found best 

Tlie diet must be arianged witli the gieatcst care to avoid iindei- 
noiiiisliinent on the one hand and over distent ion of the stomach, with its 
attendant tram of evils, on the other Eor details consult the section on 
Diet 

In seveie cases the visits of friends and relatives should bo forbidden 
Exceptions to this rule would he, perhaps, the occasional visit of a hus- 
band or wife, when it is evident that their exclusion bungs about a degree 
of woiry which would moie than offset the elfects of a short visit It is 
only too common, in consultation practice, to find seated around the bed- 
side of a dangeiously ill joatient, or in the next room, wliere the convex sa- 
tion may be fiequently overheard, a half dozen semi-interested and semi- 
Gurious fi lends or relatives 

The admissibility of letters must depend upon circumstances At all 
events, they should be reduced to a minimum 

A certain number of patients do badly under this strict limitation 
of movement This is especially the case in old people, where there exists 
a stiong tendency to bronchitis, and in the so-called hypostatic pneumonias. 
While complete rest should always be the ideal sought for, the fact must 
not be lost sight of that, if the condition is one which lasts a considerable 
time, the good effects of this regime may be offset, to a greater or less 
degiee, by a weakening of the heart resulting from the long rest While 
no lule applicable to every case can be laid down, we may say that the 
more acute the case is, and the shorter its probable duration, the more 
imperative is the indication for absolute rest 

The length of time which the patient with cardiac insufficiency must 
observe this condition of strict rest varies within tolerably wide limits 
The guiding principle should be that no attempt to sit up or leave the 
bed should be made until all effusions into the seious cavities, if such 
have existed, have disapjoeared, until the edema of the dependent parts 
has entirely vanished, until the daily urinary output shall have regained 
its normal amount, taking into consideration the diet, and, lastly, until 
dyspnea shall no longer exist, at least while the patient is at rest When 
all these conditions are fulfilled, the patient may be gradually prepared 
for getting up This is, however, not the next step Daring this period 
a few passive movements each day may be carried out with advantage 
Indeed, in many instances they may be begun, if a thoroughly competent 
assistant be at hand, much earlier The details as to what exeicises shall 
be employed and when they shall be given are discussed in the article on 
Gymnastics The important thing is that there shall be a slight inciease 
each day in the amount of work given a patient’s heart to do, and that 
this shall be well within the capacity of the heart Periods of treatment 
at which there is, under ordinary circumstances, especial liability to 
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ovei exertion aie the time when the patient is allowed to leave his bed and 
the time when he is allowed to resume his usual occupation It is espe- 
cially important that there should be a preparation for these two events 
by giadual training (see under Gymnastics and Occupation) 

Relative Rest — The patient who is convalescent from a severe attack 
of cardiac insufficiency, and who may be said, in a general way, to be 
ready to resume the more active duties of life, should have firmly im- 
pressed upon him the principle of relative rest The average normal in- 
dividual, not indulging in strenuous athletics, or severe manual labor, per- 
forms no woik which is not well within the power of his heart to accom- 
plish The patient whose cardiac reserve power is diminished by forty 
01 fifty per cent must be made to clearly comprehend that, since the 
mountain cannot be made to come to Mahomet, Mahomet must needs 
go to the mountain Since it is impossible for his normal cardiac re- 
serve power to be restored, he must reduce the demands which he makes 
upon his heart in the same ratio that this reserve pov/er is lessened This 
is sometimes a matter of the greatest difficulty to carry out, and no small 
proportion of subsequent relapses are due to a failure on the part of the 
physician to impress this fact upon the patient’s mind The latter should 
have a clear conception of Ins exact status as regards the amount of work 
which he can safely do If we reflect a moment, it is only natural that 
the patient should think Ins heait is as good as new He is seen by the 
physician with an outspoken cardiac insufficiency, let us say from a 
previously compensated valvular lesion, and, after rest in bed, digitalis, 
etc , finds himself completely relieved fiom his edema, cyanosis, shortness 
of bicath, and the other symptoms which led him to seek medical advice 
Being able, as a result of this treatment, to walk about with no discom- 
fort, what IS more natural than that he should fancy himself the possessor 
of a heart as good as new, and should proceed to work and exercise in 
accoi dance with this idea? This is the time for fiank explanalions on 
the part of the medical attendant The facts should be put before him 
precisely as they are, neither exaggerating them nor, on the other hand, 
minimizing then importance This is a matter which must finally be en- 
trusted to the intelligence of the patient to carry out, hence it is due him 
that the physician put him in possession of the exact facts of his case It 
frequently requires much skill to strike ]ust that sane middle giound, be- 
tween chronic over exertion on the one hand and an iniurious restriction 
on the other This principle of relative rest is precisely the same as that 
which guides us in the selection of occupation for the cardiac patient In 
a word, it is the duty of the physician to determine, as exactly as may be, 
just what IS the reserve power of the patient’s heart, and to see that the 
demands put upon it by the patient lie well within this. 
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Dnua Tkeatmeitt 
Digitalis 

Historical. — Althongli digitalis has been known since 1542, when it 
was mentioned by Euchsius, who gave it its name in allusion to the Ger- 
man name Emgerhiit, yet it has been entirely neglected, so far as its med- 
icinal virtues were concerned, until the year 1775 In this yeai William 
Withering, physician to the General Hospital at Biimiiigham, had his at- 
tention called to the ding in the following manner He says ^Tn the 
year 1775 my opinion was asked concerning a family receipt for the cure 
of the dropsy I was told that it had long been kept a seeiet by an old 
woman in Shropshire, who had sometimes made cuies after the moie leg- 
ular practitioners had failed. I was informed also that the effects pro- 
duced were violent vomiting and purging, for the dmietic effects seem 
to have been overlooked This medicine was composed of twenty or more 
different heibs, but it was not very difficult for one conversant in these 
subjects to perceive that the active heib could be no other than the fox- 
glove ” 

Witheiing commenced to use the drug tentatively as a diuretic, and 
in an essay on Botanical Arrangement, published in the following spring, 
states that the digitalis purpurea ^‘merited more attention than modern 
practice bestowed upon it ” 

About this time, however, a report reached him of the cure of a case 
which led him to pursue his investigations in regard to digitalis with in- 
creased vigor “My truly valuable and respectable friend. Dr Ash, in- 
formed me that Dr Cawley, then pimcipal of Brazen Nose College, Ox- 
ford, had been cuied of a Hydrops peetoiis by an empiiical exhibition of 
the root of the Eoxglove, after some of the first physicians of the age had 
declared that they could do no moie for him I was now determined to 
pursue my former ideas more vigorously than before, but was too well 
aware of the uncertainty which must attend upon the exhibition of a root 
of a biennial plant, therefore continued to use the leaves These I had 
found to vary much as to dose at different seasons of the year , but I ex- 
pected, if gatheied always in one condition of the plant, viz , when it was 
in its floweimg state, and caiefully diied, that the dose might be ascer- 
tained as exactly as that of any other medicine, nor have I been disap- 
pointed in this expectation The more I saw of the gieat poweis of this 
plant the moie it seemed necessary to bring the doses of it to the gieatest 
possible accuracy ” 

Witheimg did not make public, except to his circle of friends, his 
discovery of the value of the digitalis until 1785, when he issued a work 
of some magnitude, entitled, “An Account of the Foxglove and Some of 
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Its Medical Uses 'witli Practical Remarks on Dropsy and Other Dis 
eases ’’ Tins, the great classic on digitalis, in which he reports a series 
of 166 cases of his own, a small niimher of hospital cases tieated under 
his direction, and a number of cases treated by his friends, contains points 
of view which have really not been surpassed until Schmiedebeig laid 
the foundation of the modern pharmacology of the drug by his discovery 
of the active principles of the leaves It is certainly remarkable that a 
drug, the efficacy of which was at once recognized, should have a relatively 
small clinical liteiature Until comparatively recent years the senes of 
cases reported by Withering was unrivaled Many of them are written 
with a regard for exactness which, considering the state of medical knowl- 
edge at that day, is retnarkable He realized the importance of not se- 
lecting his cases to make his results appear more favorable, but recorded 
each and every case in which he used the drug In 1185, as his book 
was about to go to press, he writes. ^^The cases which have occimed to 
me in the course of this year are numerous, but, as the events of some 
of them are not yet sufficiently ascertained, I think it better to withhold 
them at present Hot only this, but we learn from him that, after ten 
years of experience with the new drug, he did not publish his observa- 
tions until repeatedly urged to do so by his friends, to whom the value 
of the drug was known 

In one respect Withering excelled all his followers, and was far in 
advance of geneial medical knowledge until the last two or three decades 
He realized the absolute necessity of giving the drug to the point of pro- 
ducing ]ts definite physiological efiect upon diuresis, and, while in the 
beginning of his experience he encountered many cases in which he ob- 
tained toxic results, yet he has the incontestible merit of having used 
digitalis effectively Many practitioners of the present day fail to de- 
live the real benefits of the drug, in that they do not give it in effective 
doses. After ten years of expeiienee his directions fox the exhibition of 
the drug should be taken to heart by everyone • “Let the medicine, there- 
fore, be given in doses and at the intervals mentioned above, let it be 
continued until either it acts on the kidneys, stomach, pulse, or the bowels , 
let it be stopped upon the first appearance of any one of these effects, and 
I will maintain that the patient will not suffer from its exhibition, nor 
the practitioner be disappointed in any reasonable expectation ’’ Ex- 
perience had taught him that his original massive doses were unneces- 
sary, and that increased diuresis could be produced without the develop- 
ment of any unpleasant symptoms His doses ranged from one to three 
grains of the powder twice a day to adults, or the corresponding amount 
of a freshly prepared infusion He states that about thirty grains of 
the powder are necessary to produce a commencement of the nausea 

As IS usually the ease, for nearly a century after Withering’s time 
digitalis was put to every conceivable use Traube, with all his genius, 
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concGriied liiinself vastly more with the “antiphlogistic’’ nse of digitalis, 
di awing the eiroiieoiis deduction that, because of its action in slowing 
the pulse, it would have an especially henefieial effect in reducing feveis 
In pneumonia he believed he could produce a fa\oiahle local effect Be- 
cause ot these wandeiings from the diieetion in which digitalis is leally 
the soveieign lemedy, Tiauhe’s extensive senes of cases was unfruitful 
so far as the development of a definite system for the use of digitalis 
is concerned The various textbooks of that time weie of even less utility 
and richly merit the sharp ciiticisms given them by Schmiedeberg 

Pharmacology — The modem phaimacology of digitalis dates back 
about thirty years, when Schmiedeberg produced the active pimciples 
Eollowmg his epoch-making discoveiies, much expeiiinentation was ear- 
ned out, both clinically and phaimaeologically, with the active pimciples, 
although m many, perhaps most, instances these were of doubtful purity 
The use of digitoxm, under the name of Digitaline ISTativelle Crystalizee, 
became popularized ni Eiance by TIuehaid, and it is to this hitter oh- 
seiver that we owe the development of an effective system of tieatment 
with this active principle 

It gradually became evident, however, that, while digitoxm repre- 
sented a most important active agent of the digitalis leaves, it did not 
represent the entire value of the latter The German clinicians have, 
with very few exceptions, adhered to the use of the leaf or the infusion, 
and the perfection of the Galenical preparations is, at the present time, 
the task which is engrossing the attention of pharmacologists and clini- 
cians Eecognizing the great differences which exist in the Galenical 
preparations, the present eia of digitalis theiapy, which is only just be- 
ginning, may he properly designated as the Era of Standardization 

The lecently introduced method of intravenous injection of the digi- 
talis bodies, especially m the form of strophaiithm, is of the very highest 
importance By this method it can relatively easily be determined exactly 
what effects the drug produces, as under these circumstances all the errors 
of absorption necessarily present when the drug is given by mouth can 
he eliminated A glance at the newer senes of cases shows that Traube’s 
teachings in regard to the inapplicability of digitalis m renal eases is un- 
justifiable Some of the very best symptomatic results of intravenous 
strophanthm therapy are to be found in the treatment of the caidiac weak- 
ness of the various forms of contracted kidney. 

Digitalis Action. — Although Van Auhel had suggested as early as 189-L 
that digitalis bodies be used intravenously, his suggestion was not fiiiit- 
ful of results His communication remained almost unnoticed until 
1905, when Kottmann (under ETannyn) and Mendel revived the inattei 
Eraenkel considers the intravenous injection of strophanthm l)y far the 
best means of studying the comjfiete action of the digitalis bodies He 
describes its effects as follows* “Let ns take a case m winch a heart 
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imascle, competent np to this time, suddenly fails, and danger to life be- 
comes mimment, even beioie any appaient distiii bailee in the distiibu- 
tion of the blood has shown itself, oi, at all events, bctoie any appreciable 
amount of edema has developed The seriousness of the situation is 
shown in the collapsed look of the patient, the pale yet cyanotic skin, the 
cold exlroniilies, the face covered with cold sweat, and in the great dysp- 
nea The ladial pulse, if palpable at all, is small, usually lapid, and 
11 regular Bioiicliitic lales aie audible over the lungs and pulmonai} 
edema is iinininent 

^Tf such a patient receives at the proper time a dose of strophanthin 
inti avenoiisly, in fiom five to ten minutes a great subjective improve- 
ment occurs, and the physician receives the impression that the danger 
has been oveicome If we determine simultaneously the systolic and 
diastolic blood pressiiies we can see at this time, and immediately after, 
the following physiological processes Two or three minutes aftei the 
injection the pulse pressure (amplitude) increases, and this more because 
of the lowering of the diastolic than of the raising of the systolic pres- 
sure After a few minutes moie the radial artery is felt by the finger to 
become fuller, the pulse slow^er, and, if there has been a previous iiiegu- 
laiity, moie regular But, in spite of a slowing of the late, the product 
foimed by the amplitude (pulse piessuie) A, and frequency n, that is, 
A X n, inci eases, and this increase may amount to a doubling This is at 
the height of the action In the second stage of the action, aftei a suc- 
cessful compensation, the product A x n becomes sinallei again, but, as 
a lule, not so small as befoie the injection The relationship of the fac- 
tors has changed as well The pulse pressure remains laiger, the fie- 
quency less, than before the injection It is a prerequisite for such an 
optimal lapid ^digitalization’ that the heart is one which will leact to 
digitalis, that is, that the heait weakness is not absolute A development 
of the basic pathological condition is not to be stopped by any foim of 
digitalis therapy ” 

The same tram of effects may be witnessed when a similar injection 
IS given in a case of moderate intensity, the only difference being that 
in the lattei case a peiiod of two or three hours elapses before the symp- 
toms show any maiked improvement Soon after this improvement occurs 
an increase in diuresis sets in 

When the diug is given by mouth the same chain of events occuis, 
except that these take place very much more slowly They occur also 
with much less uniformity, as a result of the various contingencies of 
absoiption 

The above lecord of events shows that an increase of the blood pres- 
sure is by no means a necessary concomitant of effectual digitalis action 
To be sure, in most cases a moie or less fugacious increase of the maxi- 
mal piessuie IS observed, but this is of short duration, and by no means 
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IS tins a sine qua non It should be enipliasized that the full digitalis 
effect may be obtained ^vith a statioiiaiy maximal piessuie Indeed, 
Sahli has shoAvn that digitalis ma} exeit its full action with a falling 
blood piessmc These aie the ca^es of high prcbsiiie btasis (TToclidiuck- 
fctaunng), to Avhich lefeience aviH be made lain In this gionp of eases, 
which aie seen so fieqiiently in the conti acted kidney, the venous conges- 
tion of the centeis of the medulla bungs about a condition of vasocoiisli ic- 
tion Tins opeiates to fiiithei meiease the blood piessiiie If, now, this 
venous congestion be lessoned as a lesult of the mipioveincnt of the beait’s 
action piodiiced by the digitalis, this element of inedullaiy stasis is le- 
moved, and the blood piessuro, m consequence, may fall 

In a highly instinctive coinmunication on the woik of the heart under 
digitalis Gottlieb and Magnus have shoAvn that the systolic output of 
each ventiicle may be increased threefold In a previous investigation 
the same authors ha\e shoAvn by means of plethysmographic experiments 
that the digitalis bodies really do have the mueli-discussed constricting 
effect upon the blood A^essels, and that this is most marked in the splanch- 
nic territory These results v^eie confirmed m 1907 by Cail Tigeistedt 

It must be legaided, then, as pretty definitely settled that the in- 
creased blood inessuie after digitalis is not exclusively due to the inei eased 
heart action, but to the inci cased action of the blood I'-essels as well 

Gottlieb has further shown that the slowing of the pulse is not caused 
by the increased blood pressure, as has been hitherto proposed In his 
experiment tlie sloAVing of the pulse was found to develop at a time when 
no mci eased blood x^iessure had yet occurred. If the expeimient Avcie ar- 
ranged with an overflow manometer in such a Avay that theie could be no 
increase ni the blood pressure, the sloAving still occurs, showing that tins 
IS a direct vagus action It cannot be denied that the effect of digitalis 
in bunging about and regulating the changes of blood distribution in 
venous stasis may be in part dependent upon tlic action on the blood ves- 
sels As a general rule, hoAvever, the cardiac action gieatly xnedoniinates, 
so that EraenkeFs statement that ^ffhe improvement and increase in the 
volume pel second is the characteristic chief action of the digitalis bodies 
in cardiac insufficiency'^ may be said to represent practically the very pith 
of our knowledge of digitalis action In all cases there is an inciease in 
the amplitude (pulse pressure) of from 20 or 30 per cent up to 90 or 
100 per cent , or even more In stiophanthin injections tins inciease in 
amplitude is the best objective criterion of the satisfactory action of the 
drug. When it does not occur we may rest assured that the therapeutic 
effect IS not obtained The same remark applies Avhen the drug is given 
by mouth, excejit that under these conditions the increased amxrlitude oc- 
curs after a lapse of from 12 to 20 hours It precedes, hoAvever, the 
development of increased diuresis 

The most certain effect of digitalis action is an increased diuresis. 
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Within so short a time as two or three hours after an intravenous stroph- 
anthm injeclion, oi aftei the lapse of about 30 houis when the diug 
IS given in efficient doses hy mouth, mci eased diuiesis mvaiiahly ocelli'^ 
Of couise, this jUGsnjjposGS that the case is one of leal caidiac stasis, and 
one vhich is capable of being influenced hy digitalis Too great stiess 
can hardly be laid upon the obseivation of the amount of mine passed in 
all cases vheie digitalis is being given, oi likely to he given latei Eioin 
the piactical standpoint this is doubly impoitant, as this is something 
which IS very readily done, even with untiained assistance, and which re 
qiiiies no instiiinients of piecision 

The tliiid effect, and the least leliahle ciiteiion, is the slowing of the 
pulse This is explicable when we lememher that the slowing may occur 
from various causes In most cases of myocardial insufficiency the accel- 
erated pulse rate lepresents the endeavor of the heart, by pumping faster, 
to make up for what it has lost in the weakness of its contractions As 
the strength of the conti actions increases iindei digitalis, this element of 
increased pulse late becomes unnecessary, and the heart slows up The 
slowing due to diiect vagus action occurs only with laige therapeutic 
doses While it has been shown that under the unifoim conditions of 
animal experimentation the slowing may be a fair indicator of the de- 
giee of digitalis action, yet it is ceitain that in the case of man there are 
other factors, especially nervous influences, at work 

Clinical Indicators of Effective Digitalis Action. — Diijbesis — This is 
hy all odds the most reliable and certain indicator of the beginning of 
effective digitalis action Under all circumstances the quantity of nrino 
should he measured with accuracy before the administration of the ding, 
so that it may be told by the fiist increase m the amount as to whetlier 
the drug is acting effectively If the piactitioner will take to heart tins 
by no means new therapeutic caution, and measure the urine with the 
same fidelity and accuracy that he measures the tempeiatiire in typhoid, 
and, above all, study the results so obtained, he will find it of inestimable 
value 

Amplituue (Pulse Pressure) — The amplitude, or pulse pressme, rep- 
resenting the difference he^•ween the maximal and minimal blood pres- 
sures, oi, in other words, tbe effective pait of tlie blood pressure, is an 
even moie delicate indicator. With the general use of the sphygmoma- 
nometer in clinical medicine, it is a matter of no great difficulty to deter- 
mine this As already explained, an mciease in the amplitude is the char- 
acteristic action of digitalis in cardiac insufficiency A very large pro- 
portion of the unsatisfactory results in the use of digitalis is due to in- 
efficient dosage and the fear of the physician of the bugbear of cumula- 
tive action The two indicators just given, namely, the increased diuresis 
and the increase in the pulse pressure, are the two criteria which should 
enable the physician, keeping in mind the points already given in regard 
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to the slowness of its action, to carry out a really effectual digitalis 
theiapy 

Pulse Eate — Tins indicator of tlie effect of digitalis is tlie one most 
frequently relied upon in loutine practice, and yet it is unquestionably 
the least reliable [Tins is not accepted by most authors, and time alone 
will tell whetbei fiiitlier clinical expeiienee will verify as a fact that 
pulse rate is the least leliable sign of digitalis effect — Editor ] 

It should be constantly Icept in mind that no real digitalis action 
should he looked for in the absence of increased amplitude and increased 
diuresis 

Stiiimpell has emphasized, in common with many others, the absolute 
necessity of giving digitalis in effective doses The wiiter can, from 
frequent clinical expeiieiice, abundantly testify to the fact that a great 
many instances occur in which, foi example, the tincture or infusion of 
digitalis is given in accordance with a preconceived and often quite er- 
roneous conception of proper dosage, and quite apart from any knowledge 
of the physiologic value of the preparation used, with, of couise, the 
inevitable result that many cases which foim ideal subjects for digitalis 
therapy fail to receive the enormous benefits which might acciiie to them 
from the use of the diug In such eases, because of the absence of a 
knowledge as to what constitute the criteria of effective digitalis action, 
the physician is apt to assume that the case is one which cannot be bene- 
fited by digitalis, whereas in reality it is his method of administration 
and the unreliability of his pieparations which are at fault 

Eraenkel formulates the problem very neatly in a single sentence 
^TIow can we induce full digitalis action without the appearance of ac- 
cessory effects 

Variation in Strength of Galenical Preparations. — ^Eraenkel found 
that the infusions which he obtained foi analysis from the usual sources 
varied in strength in the proportion of 4 to 1 When we refiect that these 
ai 0 the preparations in most general use, it is readily to he seen that the 
assumption of any given amount being the proper dose leads to absolutely 
ineffectual therapy This is because of the fact that there is little or no 
danger of the pieparation being stronger than normal, but rather the 
reverse, as the preparations lapidly deteriorate 

Even in the case of the digitalis leaves it has been shown by Ziegen- 
hein that there is a difference of from 100 to 200 t^ei cent in the strength 
of the leaves of the same crop, gatheied in different parts of Gcimany 
Eoeke found that digitalis leaves gathered during July and kept in her- 
metically sealed vessels, under the usual conditions, had lost a laige por- 
tion of their strength in the course of the year Eochmann examined 
five infusions of digitalis, the leaves of which had been obtained from 
different sources, and found that but two of tliese were capable of pro- 
ducing true digitalis action in dogs. Edmunds examined seventeen prep- 
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aratioiis of tnnctuie of digitalis and six of stropliantliiis These showed 
veiy gieat variations In one instance two siipjiosedlj standardized 
preparations prepaied by the same manufacturer showed variations in 
strength of 100 per cent Four preparations non-standaidized, fiom the 
same manuf actui ei , vaiied 400 per cent in strength 

Edmunds and Hale say ^Tn the one-honi method digitalone ETo 
2, in doses four times as large as were given of the weakest, and ten times 
as large as the stiongest of the other (except digitalone) picpaiations, 
failed to call forth systolic arrest Injected into rabbits, digitalone Ao 
1, instead of raising the blood piessure, lowered it 23 per cent , the ciiive 
resembling that given by the nitiite series ” The conclusion which they 
diaw is that digitalone is not invariably a permanent solution, and, when 
decomposed, is not only devoid of digitalis action, but distinctly haimful. 

Standardization — The whole fabric of successful cliaitahs theiapy rests upon 
two factors Fust, having a piepaiation of definitely known stiength, meaning 
by this not simply a prepaiation which contains such and such an amount of 
digitalis leaves, themselves of unknown physiological stiength, but a piepaiation 
of known stiength in respect to its action upon the heait nmsele, i e, a physio- 
logically standardized piepaiation of which the stiength is definitely known 
Second, upon giving this physiologically standaidized digitalis to the point of 
securing definite digitalis action, as evidenced by the indieatois refeired to in a 
pievious paragiaph 

It IS rather remarkable that in a drug which, in regard to its impor- 
tance, IS the undisputed queen of the phaimacopeia, and rivaled, if at 
all, only by opium and quinin, should have been prescribed for so long 
a time in so inaccurate a mannei as has been the case Fraeiikel’s gentle 
lepioach is perhaps to be interpreted, by reading between the lines, as 
meaning that Ihe art of prescribing digitalis -judiciously and effectively is 
an ait possessed by lelatively few It is one of those dings, indeed, one 
might say the only drug, to which Oslei’s apt remark applies “Flow he 
uses it may he taken as a sort of indication of the therapeutic intelligence 
of the practitioner ” The method of standardization which is only now 
just beginning to come into wide use has varied considerably 

Methods of Standaedizatioh — ^Withm the scope of this sketch it 
is impossible to discuss the methods of pharmacological standardization 
in use In a general way standardization has proven most satisfactory on 
the frog’s heart In the Fleidelherg Institute the results aie expressed 
in frog units, their fiog unit being a purely arbitrary standard Before 
standaidized preparations can come into general use some agreement must 
be entered into between the manufacturers of the vaiions preparations 
as to the absolute value of the fiog unit, oi else this unit must be deter- 
mined by law Efforts in the latter direction are being made in Germany 
The Fleidelherg frog unit is that amount of any digitalis preparation 
(powder, infusion, tinctuie, etc ) which, in a Eana Temporaria of 30 to 
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40 grams weiglit, produces arrest of the heart in systole with certainty 
inside a peiiod of 30 minutes If, for example, a given digitalis powder 
requiies 0 02 giam to produce this systolic ariest, then 0 02 equals one 
fiog unit, 1 e , 1 gram of powder contains 50 frog units They have 
found it convenient to expiess the number of units contained in one 
giam Accoiding to investigations of Gottlieb, the average strength of 
a good commercial pieparation should be at least 50 fiog units Digi- 
talis powder deiived from the Strassburg Hospital contained 100 fiog 
units, and once even 120 frog units 

Focke, whose method has been used extensively, expresses his results 
somewhat differently Instead of a time period of 30 minutes, he uses 
an average period of 10 minutes He determines the value of the prepara- 
tion fiom three factors, the weight, the dose, and the time If in frogs 
weighing 30 grams 0 6 gram of an infusion produced systolic arrest of 

30 

the heart in an aveiage time of 10 minutes, then the to-xic value V = q ' qxf o 

= 5 Some commercial prepaiations are on the German maiket with 
their toxic value expressed in terms of the amount of a standard infusion 
which, undei ceitain specified conditions, is required to pioduce sjstolie 
airest in 100 grams of fiog 

Methods of standaidization based on the chemical determination of 
the amount of digitoxm contained in a pieparation have not been found 
satisfactory In the German market a number of titrated tmctiiies and 
leaves have been obtainable for seveial years 

Loss of Susceptibility to Digitalis — The fact that wo have been ac- 
customed to pieseiibe digitalis in piepaiations the stiength of which 
vanes so gieatly is almost certainly responsible for the idea, which is wide- 
ly pievalent, that after the coiit3nued use of the drug the heart fails to le- 
spond to its action A little reflection will show how this conception 
may easily have arisen A physician accustomed to draw his digitalis 
from a given source gradually evolves a dosage and a method of admin- 
istration of his own If, now, having occasion to tieat heait cases which 
have previously lesponded promjitly to digitalis with preparations de- 
rived fioni other sources, he applies the some dosage and method of ad- 
ministration and does not obtain the desired effect, he is quite likely to 
leave out of consideiation the piobability that in the lattei case the prep- 
aration of digitalis was relatively inert, and so concludes that the case 
was one in which digitalis could pioduce no effect The wiitei has seen 
this happen many times m cases where the so-called active piinciples have 
been administered, and yet the action of the drug was not manifest The 
administration of powdered digitalis of known efficiency m adequate doses 
was piomptly pioductive of the full action of the diiig As early as fSTie- 
meyer^s time it was known that doses which were of ]ust sufficient strength 
to produce the proper therapeutic effect, when administered in one part 
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of Geiniany, would show a distinct toxic effect when the same dose was 
given in anothei jiait of the country The explanation wdb, of conise^ 
as is now well hiiown^ that the digitalis used in the two cases was derived 
from difleieiit soiiices^ and in some cases was of twice the stiength that 
it was in otheis 

Fraeiikel has shown indispiitahly that even the long-contmncd use of 
the ding does not lessen its effect Patients with chionic valve lesions, 
for examjde, who have taken small doses of the drug over long peiiods 
of time and then, heeaiise of a sudden attack of caidiac insufficiency, re- 
qniie nioie energetic tieatment, aie found to lespond to the ding as satis- 
factoiily as at first This presuj)poses, as a mattci of coiiise, that the 
undeilyiiig pathologic piocess has not materially advanced in the mean- 
time 

Toxic Action • — If excessive dosage he given, or if the individual doses 
be too close togethei, toxic action may set m Speaking generally, toxic 
symptoms occur only when efficient doses aie given in too close succes- 
sion, so that the effect of the new dose is felt before that of the old has 
worn off This so-called cumulative effect follows a definite law, and it 
should he emphasized that this same cumulation obtains in a gi eater 
or less degiee foi all the digitalis bodies Eiacnkel has shown that the 
theiapeutie and toxic cumulation follow the same law Slight differences 
ocGui of quantitative not qualitative value, depending m part upon the 
ahsoihability of different preparations Pi oh ably a further cause of slight 
differences is that some of the bodies enter into more stable combinations 
111 the heart than otheis The greater or less cumulative action of a 
digitalis body depends probably more upon this latter factoi, n 2 )on the 
stability of its chemical eomhination, than upon the rapidity of absorp- 
tion and excretion Digitoxin requnes, when given snbcntaneonsly, ap- 
pioximately 24 hours to produce its action The after-effect of digitoxin 
IS, however, the most lasting, and, in consequence, if really active doses 
of digitoxm aie to he given, the interval between the dose must he most 
caiefnlly measured In ihis sense digitoxin exerts the gieatcst cnmnlative 
action Stiophanthm exerts its action more quickly, that is, within a few 
hours , its after-effect is, in consequence, much less than that of digi- 
toxin, and hence it has a less cumulative effect than the latter Digitalin 
ranks between the two 

Eiom Fraenkel’s expeiiments it is quite clear that a daily dose can 
be deteimined, which, when rigidly adhered to, is just sufficient to keep 
the action within the theiapentic stage If the dose be inci eased toxic 
action arises, quite irrespective of the preparation used The same author 
has shown that these statements are just as applicable to Cloetta’s digalen, 
which was introduced with a statement that its action is not cumulative 
The reason for thinking previously that digalen was non-ciimnlative was 
simply the fact that the doses which had been given were too small. Per- 
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haps the most importanl conchisjon to ho drawn from the investigations 
along this line is that, as Eraeiikol ])iits il, ‘hi digitalis body iviiliout 
cumulative effect would not offei the necessaiy conditions for successful 
therapeutic action Schaeffer (quoted fiom Eiaenkel), in an inaugural 
dissertation, from the Strassbuig clinic, undertaken under the guidance 
of Eraenkel, has shown that the same thing apiilies to man This author 
collected all the cases over a peiiod of years which had been treated with 
digitalis (Alsatian digitalis having a stiength of 100 fiog units per 
gram); and found that toxic symptoms invariably resulted when certain 
doses were exceeded in a given peiiod He found that if 

1 8 in 6 days 
1 4 in 5 days 
1.2 in 4 days 
0.9 in 3 days 
0 6 in 2 days 

were given, toxic symptoms made their appearance with regularity. On 
the other hand, as much as 3 8 grams have been given without toxic symp- 
toms, provided it was .spread out over a longer period of time and the 
daily dose made a little smaller Tie found one gram (100 units) in 
foui days to stand just on the boidei line between the therapeutic and 
the toxic dose. In general, it may be stated that Schaeffer’s results in- 
dicate that 0 2 gm per diem (i e , about 20 frog units) is about the lar- 
gest amount which can be given with the certainty that toxic symptoms 
will not appear These same results demonstrate that the cumulative ac- 
tion of digitalis in the human being, using the galenical preparations, 
follows the same law as the injection of the active principles in animal 
experiments 

In the case of intravenous injections the sudden change from the 
slowing of the pulse, which is the indication of its therapeutic action, to 
a sudden rapid pulse is the symptom most to be feaied In internal 
medication such a result is exceedingly unlikely ever to oceui, as gastiic 
and intestinal symptoms give ample warning in sufficient time to diminish 
the dosage It can scarcely be doubted that, when one consideis the large 
doses which are given by a few clinicians, who best understand the neces- 
sity of obtaining full action of the drug, as a sine qua non of successful 
therapy, that the great anxiety which is felt by so many physicians, and 
which has led in so many instances to a totally ineffectual method of treat- 
ment, is greatly exaggerated The writer’s experience would lead him to 
believe that our American physicians are accustomed, as a rule, to pre- 
scribe doses quite insignificant as compaied with those used in the Ger- 
man climes, and many instances have come to his notice where cases, sup- 
posedly refractory to digitalis, were in reality not so at all. The dosage 
had simply been too small to be effective 
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A consideiable number of the clinicians of the largest experience 
push digitalis therapy to the point of obtaining slight toxic symptoms, as 
evidenced by beginning gastiomtestmal disturbances This has been done 
with the idea uppeimost that the impiovement brought about by the diug 
will be more peimanent when pushed to the point of incipient toxic action 
This mattei has been discussed pro and con by clinicians, but no very 
satisfactoiy lesiilts have been arrived at In the compilation of Sehaef- 
fei cases which have been treated through a number of attacks of cardiac 
insufhcieney were found to have experienced no shorter intervals between 
the succession of attacks when the preceding course of treatment had been 
carried to the point of slight toxic action The matter is hardly yet ripe 
for definite settlement, but the probability would seem to be that the 
opinion ]ust expressed is the correct one 

In determining the question as to whether the best course to pursue 
IS to saturate the patient with digitalis ]ust up to the point of beginning 
toxic action, or whether, on the other hand, it is better to give just such 
an amount as will suffice to produce definite action upon the indicators, 
it IS well to bear in mind a point which Sahli has especially emphasized, 
which IS whatever may be the primary cause of the cardiac weakness, the 
ultimate cause is, in last analysis, defective nutrition of the myocardium 
Since the coronary vessels have been shown (see introductory remarks) 
to be filled during systole in precisely the same way as the peripheral 
vessels, and since the ciieulation in them is greatly assisted by vigorous 
contractions of the heart muscle itself, it will be plain that the circulation 
in them suffers more in proportion than it does in the peripheral vessels, 
since in the latter the element of diiect pressure by the heart muscle does 
not apply. It is probable that only a very moderate increase in the 
strength of contraction of the heart muscle is sufficient to bring about a 
greatly increased flow of blood in the coronary vessels, and in this way 
to increase the nutrition of the heart muscle An insufficient coronary 
circulation leads to an impaiied nutrition of the myocardium, which re- 
sults in a further weakening of the coronary flow, which again further 
weakens the heait muscle This is the true m cuius vihosus of the heart 
The action of digitalis in increasing the coronary circulation breaks up 
this vicious circle by the rapid improvement of the nutrition of the heart 
muscle, which aids in the still further improvement in the coronary 
circulation 

Indications. — In geneial the mdieations for the use of digitalis aie simple 
and precise In all conditions of cardiac insufficiency wheie the heart is insuf- 
ficient to carry on the circulation digitalis is indicated In the moie marked 
grades theie can be absolutely no question as to the propriety of its immediate 
administration In patients sufteiing from dyspnea, venous congestion of the 
liver, anasarca fiom tins cause its exhibition is imperative Consideiable differ- 
ence of opinion exists as to whether in eases of cardiac insufficiency of the light- 
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est grade digitalis should be used The woikeis in the Leipzig school, who have 
done so much to inciease om knowledge of heait muscle pathology, lecommend its 
use even in the eailiest degiees of insutRcieney It not infrequently happens 
that even in the initial stages of caidiae insufficiency attacks of angina pectons 
or cardiac asthma may show themselves Such symptoms increase the importance 
of lestoiing the normal coronary ciieulation at the earliest possible moment That 
it should be used wheie other methods aie not applicable oi have failed is self- 
evident Personally, this seems to the wntei the only defensible position In- 
deed, bearing in mind the influence of the eoionaiy vessels on the ciieulation, it 
would seem as if digitalis is moie imperatively demanded in this class of eases 
than in those where the caidiae msuffieieuey is moie pionouneed We are 
probably justified in assuming that by keeping up as far as possible a normal 
eoionary circulation we may pi event the beginning of the m cuius mtiosus of 
the heart Since the investigations of Praenkel have shown so conclusively that 
the heart does not giow accustomed to digitalis, and that its effect on the heart 
is not diminished in any ivise by its administiation over eonsideiable periods 
of time, it seems to the wiitei that the last pi op has been taken fiom under 
the argument against its use m early eases of caidiae weakness We may extend, 
therefore, the indication so as to read that caidiae msufficieney of whatsoever 
grade is an indication foi the use of the drug 

The one question which might he still open to debate would be the 
following In a first and very mild attack of cardiac insufficiency, with 
presumably fairly sound myocardium, wlieie it is likely that with simple 
rest m bed tbe attack may subside, would digitalis be indicated^ In 
cases of this sort, presenting no dangei to life, it lias been the writer’s 
custom, aftei putting the patient to bed, to wait 24 hours before admin- 
istering digitalis 111 any form The reason for such delay is to be found 
in the desire to determine just how much improvement could be brought 
about by placing the heart, as fai as possible, at rest* Only in some such 
way as this is it possible to determine just how much of the improve- 
ment IS due to the rest given the heait, and how much to the drug itself 
We must admit, however, that this is largely a question of personal prefer- 
ence The propriety of administering it, if so desiied, fiom the first 
hour cannot, we think, be questioned 

We began with the statement that cardiac insufficiency is the caidmal 
indication for the use of digitalis This holds tine in a general way, 
irrespective of the cause of the insufficiency Sahli, in an address before 
the nineteenth Congress of Internal Medicine, has expressed the indica- 
tions, so far as the different forms of stasis are concerned, with great 
clearness He distinguishes five varieties of stasis* first, cardiac, second, 
respiratory, third, high pressure stasis, fourth, vasomotor stasis, fifth, 
splanchnic stasis Cardiac stasis lests, of course, upon the insufficient 
systolic output of the heait, dependent generally upon absolute diminu- 
tion of the heart’s force, or on a relative diminution of its force, in pro- 
portion to the resistances to be overcome 

Under respiratory stasis he includes those conditions of stasis winch 
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result from diseases of tlie lespiiatory oigans, sncli as tliat so commonly 
met with m emphysema, chionic bionchitis, asthma, ciiihotic processes 
in the lung, pleural exudates, kyphoscoliosis All of these act mechani- 
cally in such a way as to produce a dilatation of the right heart, and are, 
as a matter of fact, neither more nor less than a subvariety of cardiac 
stasis 

High piessnre stasis has been already sufficiently defined. Its im- 
portance lies 111 the fact that, because of the high blood pressure, the con- 
dition of cardiac insufficiency is apt to be overlooked 

By vasomotor stasis Salili understands those conditions of impaired 
circulation in which, with noimal cardiac power, the smallest vessels of 
the greater circulation are so dilated that the heart receives too little blood 
111 diastole While many of the symptoms are similar to those of cardiac 
stasis, the conditions are not identical 

In the condition known as splanchnic stasis the vessels of the abdo- 
men are greatly dilated, a laige part of the blood is retained in them, and 
as a result the patient, to nse an old comparison, bleeds into his own por- 
tal system 

The important point to bear in mind is that in each and every one of these 
several varieties of stasis digitahs is indicated 

Contraindications — ^We may say, in general, that digitalis is contra- 
indicated if the nature of the lesion producing the cardiac insufficiency is 
such as to bung with it certain dangers which might be enhanced by the 
increased work of the heait, which would lesnlt fiom digitalis action. In 
conditions of high pressure stasis, with cerebral hemorrhages and cardiac 
insufficiency, we must weigh, for the particular case in question, the two 
dangers which confront us If the cerebral hemorrhage seems the predom- 
inant condition, digitalis should not be given In cases of thoracic 
aneurysm, associated with cardiac insufficiency, digitalis should not be 
given until all other means, such as rest in bed, appropriate diet, etc , 
have failed to remedy the insufficiency A considerable nurUber of similar 
cases arise, but in each and every one the question must he decided on the 
merits of the particular case In conditions of high pressure stasis digi- 
talis is indicated precisely as in similar cases with low pressure As Sahli 
has shown, a part of the increased pressure is due to a venous congestion 
of the medullary centers, producing a vasoconstriction and further increase 
in peripheral blood pressure In these cases digitalis often acts like a 
charm, and, as might be expected from the pathology of the condition, the 
blood pressure falls when its action becomes manifest 

In the cardiac insufficiency of the contracted kidney, which often oc- 
curs with a high blood pressure, digitalis is indicated Some excellent 
therapeutic results have been obtained by tbe nse of strophantbin in the 
contracted kidney. The argument against the nse of digitalis in these 



GEISTERAL THEATMETSTT 


589 


conditions Has been that the increase of pressure produced by it would 
involve a danger of cerebral Hemorrhage When we reflect, however, that 
in the contracted kidney blood pressure has piesumably been high for a 
considerable period of time before the cardiac insufficiency set in, and 
that it almost certainly became lowei as the heart became weaker, we 
need have no hesitation in exhibiting a drug which, at most, would do 
no more than restoie the blood pressure to its oiiginal height 

In arteriosclerosis, with insufficient heait, precisely the same reason- 
ing holds good The often postulated danger of cerebral hemorihage is 
exceedingly unlikely The utility of the drug, on the other hand, is 
unquestionable 

A much more difficult question to answer is as to whether digitalis 
should be given in the vaiious degenei ations of the myocardium The 
confusion which exists m this lespect has been due largely to a misunder- 
standing of just what can be accomplished by the use of digitalis Undo 
no conditions can digitalis mo ease the absolute power of the heait It 
merely enables it to use to beitei advantage the power which it has left 
In consequence, when a myocardium is so degenerated that there is not a 
sufficient number of normal fibers left to carry on the ciiculation, neither 
digitalis nor any other ding can produce much of an efiect. As this is 
very frequently the case in advanced degrees of myodegeneration, we con- 
stantly meet cases which do not respond in the desired manner to the use 
of digitalis The principle involved is absolutely no different from that 
involved in the treatment of a mitral insufficiency with intact heart muscle, 
except that in the lattei case the chances of a successful lesult are much 
greater 

While we recognize that in the various foims of disease of the myocardium 
we will constantly meet cases m which, in spite of digitalis, the heart muscle 
cannot be restoied to a degree of efficiency sufficient to maintain a normal circu- 
lation, yet this in no wise detracts from the fact that digitalis is indicated 

Aortic insufficiency has been considered by some a contraindication 
for the use of digitalis While, for leasons which will be discussed 
under that caption, digitalis frequently fails to produce a satisfactory 
result, yet it is in no wise contraindicated m this affection Eombeig 
very properly calls attention to the fact that the lengthening of the dias- 
tole, which has been the principal argument against the use of the drug 
in insufficiency of the aortic valves, is not as great as in the case of the 
mitral lesions, in which latter every one is agreed that digitalis finds its 
proper place 

A question which must often be answered in practice relates to the 
propriety of administering digitalis when outspoken gastrointestinal symp- 
toms are present. In the overwhelming majority of gases these are de- 
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pendent upon the venous stasis of the portal system , in othei words, they 
are part and paicel of the picture of cardiac insufficiency Digitalis is 
indicated heic precisely as if the gastrointestinal symptoms weie absent 
If, however, gastiointestmal symj)toms not dependent upon the state of 
compensation, as in certain cases of gastroenteritis, aie present, then we 
have to decide in each individual ease as to whether the absorption of 
digitalis will he satisfactory under these conditions, and whether, if ab- 
sorbed, it IS likely to increase intestinal irritation While this question 
must be settled for the particular ease, and may not be answered by any 
generalization, yet it may be said that, so far as possible, the administra- 
tion by mouth should be avoided, and othei methods of administration 
substituted If the nature of the case is such as to preclude or render 
inadvisable the intiavenous use of stiophanthin, or perhaps digalen, rec- 
tal administration may be tried 

In the gastrointestinal symptoms, so often associated with a conti acted 
kidney, and dependent, in part at least, on circulatory disturbances, digi- 
talis IS not contraindicated, but, on the othei hand, these may be often 
improved by its judicious administration A number of conditions in 
the heart aie not uncommonly but erroneously treated with digitalis We 
refer to such conditions as the various forms of arrhythmia, palpitation, 
slight anginoid attacks of neurotic origin, and the various forms of tachy- 
caidia It cannot be too much emphasized that not a single one of these 
conditions affords a legitimate indication for the use of digitalis, unless 
there is at the same time some degiee of cardiac insufficiency piesent, 
and in this lattei event the caidiac insufficiency, and not the other condi- 
tions named, gives the indication Many plij-sicians fail to acquire a cor- 
rect estimate of the value of digitalis from having constantly sinned in 
this respect, and having given the diug in this gioup of cases, to which 
it is, by virtue of its physiological action, wholly inapplicable Failing to 
achieve success with the drug, their confidence in it is unjustifiably dim- 
inished 

Perhaps, of all the errors which can be made in connection with the 
administration of digitalis, the greatest is to presciibe the ding in a 
valve lesion which is perfectly compensated The wiiter has many times 
seen the mere jiresence of a muimur in the heart regarded as sufficient 
indication for digitalis theiapy A perfectly compensated valve lesion 
IS, in and of itself, never an indication for the use of the drug. It becomes 
so only when the compensation is disturbed Fraenkel and Schwartz have 
shown that digitalis exeits no effect, at least in therapeutic doses, upon 
a normal heart Heitfier the force of its contractions is increased, nor 
does its musculature become hypertrophic, even when it is administered 
over a long period of time The heait muscle of a perfectly compensated 
valve lesion acts in both these respects in a precisely similar manner to 
a normal heart. 
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It should especially be noted that a peifectly compensated valve lesion 
cannot be impioved by digitahs 

Results of Efficient Therapy. — In appropriate cases the results ob- 
tained by a properly carried out course of digitalis therapy are little short 
of marvelous In an appiopriate case, let us say one of primary cardiac 
weakness from a decompensated valve lesion, where the myocardium is 
still intact, with dyspnea, cyanosis, bionchitis from stasis, weak and rapid 
pulse, swollen and tender liver, and edema of the dependent portions, and, 
perhaps, fluid in the body cavities, the elfeet can generally bo seen, when 
the drug is administered by mouth, in from 48 to 60 houis By the be- 
ginning of the thud day, or even a little sooner, the dyspnea becomes 
lessened, the blood pressure increases, the pulse is slower, fuller, and 
stronger, the diuresis becomes increased two or threefold, the tenderness 
over the liver becomes less, and the edema shows signs of lessening The 
improvement increases rapidly, so that on the fourth oi fifth day the 
patient has experienced a degree of relief which makes him feel like 
a totally different individual In most instances the subjective symptoms 
are relieved before a very great impression is made upon the edema and 
transudates, if these be present The dilatation of the heart rapidly sub- 
sides, and it is not an unusual thing to see a patient at the end of a week 
who feels as well as previous to the onset of his attack of decompensation 
Stress should he laid upon the inciease of diuresis, first, because it is the 
most certain evidence of digitalis action, and, secondly, because by means 
of this increased diuresis the edema and transudates are disposed of 

Causes of the Failure of Digitalis • — The most pi oh/ic causes of fail- 
me he in the physician and not in the diug As has already been em- 
phasized, lack of care in obtaining an active preparation of the drug, in- 
sufficient dosage, and a failure to appreciate the eriteiia by which we 
may recognize the effects of digitalis are the most important of these 
The fact must never be lost sight of that digitalis, howsoever given, does 
not increase in the slightest degree the absolute power of the heart, but 
merely enables it to use, to the best possible advantage, the power which 
it still possesses A certain number of cases in which digitalis is prop- 
erly and efliciently given, and which are suitable foi the administration 
of the drug, still fail to derive any considerable benefit fiom it An 
analysis of such cases readily shows us that the reason lies in the inherent 
nature of the cardiac lesion itself Given a case, let us say, of insufficiency 
at one of the orifices which is steadily increasing in extent, in such a case 
the time arrives when the amount of blood regurgitated is so great that 
it is impossible, in spite of maximal contraction of the ventricles, for 
enough blood to be forced through the aorta to maintain the circulation 

In progressive lesions all tkat can be expected of digitalis is that it ward ofC 
this absolute incompetency of the heart as long as possible, by insuring the 
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maximal foice of contraction of which the heait muscle is capable When this is 
insnffieient to maintain compensation the eiiculation must undei any and all condi- 
tions fail 

Method of Administration. — The discoverer of digitalis declined to he 
led into the pitfalls laid by the use of many preparations. He sa;ys, in 
two sentences pregnant with wisdom, that should be taken to heait by 
eveiy piactitioner ''The ingenuity of man has ever been fond of exeii- 
ing itselj to vaiy the foims and conibinations of medicine Hence, we 
have spmiuous, vinous, and acetous tincimes, exbacis haid and soft, 
syiups loith suga'i oi honey, etc , hut the more we multiply the foims of 
any medicine, the longei lue shall he in ascei taming its 1 eal dose '' 

Much has been written, and to comparatively little pin pose, as to the 
paiticulai foini in which digitalis should be given The tinctuie, the 
infusion, the powder, the vaiious active pimciples, have all had their 
aident advocates 

It may be laid down as a rule, with piobably no exceptions, that all the 
galenical piepaialions inoduee essentially the same action when the piepaia- 
lions aie physiologically standaidized, the titei accuialely known, and when the 
dosage is legulated to aceuiately coiiespond to the stiength of the pieparation 
used 


Using pieparations of unknown physiological strength, it is impossible 
to advance beyond a mere cut and try tlieiapy Taking conditions as we 
find them in practice, at least here in Ameiica, and hearing in mind the 
rapidity with which both the tincture and infusion may, under average 
conditions, deteriorate, the writer confesses to a strong disinclination to 
the use of these two preparations That it is fiequently convenient to 
use them may be granted, that they are necessary cannot be granted It 
has been shown, fiiithermoie, that the infusion may be attacked by the 
gastric juice to a considerable degiee, and that it is much more difficult 
and takes a longer time to produce the characteristic digitalis action with 
the infusion than with the drug itself These facts must lead us to un- 
qualifiedly indorse the statement of Eraenkel, that the infusion of digi- 
talis is a preparation with which we could readily dispense At its very 
best, it can have no possible advantage over the crude drug, and its dis- 
advantages are so numeious that we, in our personal practice, have not 
used it for a number of years. That it may, when active and used in 
sufficient doses, produce good results is unquestioned, hut these are ob- 
tained with greater certainty and uniformity by other preparations. Un- 
der all circumstances it must he absolutely freshly made, since it loses 
as much as fifty per cent of its value within twenty-four hours (Eraen- 
kel). 

Tik’Otxjb;® — The tincture is a more eligible pieparation, and yet some 
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of the remarks applicable to the infusion apply as well to the tincture 
It does not, any moie than the latter, represent the entiie drug, and de- 
teriorates more lapidly than the leaves, although it piobahly retains its 
strength much longer than the infusion In legard to the ease of admin- 
istration, the tincture is distinctly preferable to the infusion, because of 
the laiger quantity of the latter and the difficulty, amounting to well- 
nigh impossibility, of disguising its nauseous taste Romberg calls at- 
tention to the fact that toxic symptoms of a seveie character have been 
reported with especial fiequency from the use of the tincture His recom- 
mendation that It would better not be used is to he strongly indorsed 
PowDEEEn Leaves — Infinitely superior to either of these are the 
powdered leaves themselves One cogent reason is that there can be no 
question as to their containing all the active principles In ease of ad- 
ministiation it sui passes the infusion very greatly, and is infinitely less 
liable to pioduce those gastric disturbances due to the repellent taste of 
the infusion It can be stated with positiveness that, so far as oral ad- 
ministration of the drug is concerned, the powder answers satisfactorily 
practically every legitimate demand which can be made upon it In 
making this asseition it is assumed, of course, that its physiological titer 
IS known Eocko has shown that the keeping qualities of the leaves aie, 
under suitable conditions, fairly satisfactory, although here, too, control 
should be made from time to time The powdei may be administered 
either as such, or made up into pills containing as a convenient amount 
0 05 gm (1 grain) in each pill The time of administration, we are in- 
clined to think, has noi been given the consideiation which it deserves It 
should not be given befoie meals, because of the iiici eased liability to gas- 
tric irritation at that time Hor should it be given at the height of diges- 
tion, since whatever efieet the hydrochloric acid may have upon the drug 
would be most marked at this time During or immediately after the 
meal is probably the best time A considerable number of patients tak- 
ing digitalis will not be given their legulai meals, but will be kept upon 
a largely milk diet In this event it would better be given simultaneously 
with the milk. 

In regard to dosage, nothing is more disastrous to a propei treatment than 
to establish in one’s mind a schedule of doses and to apply these to all cases 
Each individual ease requires a dose sufficient to produce effective action in that 
case and no more 

In a genei al way it may be stated that, if we assume the digitalis pow- 
der to have a physiological value such that one gram equals 50 frog units, 
we should give 0 1 gm (1% grains) three or four times a day for perhaps 
three days, and then reduce the dose to 0 1 gm twice daily Since in an 
ordinary powder 0 1 gm contains five frog units, this is equivalent to giv- 
ing from 15 to 20 frog uiiits for the first three days, and then reducing the 
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dose to 10 frog units daily If tlie case is unusually serious, one may 
give 0 1 gm (1% grains) every four hours for five or six doses, provided 
the case be under strict surveillance At the end of this time the dose 
shoula be rapidly reduced to about five frog units m the twenty-four 
hours Schaeffer’s table, already given, showed that about 20 frog units 
per diem, i e , 0 4 gm of an average powder, is about the largest amount 
which can be given with assurance that toxic symptoms will not develop 
if the drug be continued over a considerable period of time. An average 
case may requiie from 1 5 gm to 2 0 gm (22 to 30 grains) of the powder 
in a time period of from five to seven days The writer has for some years 
been accustomed to give seveial rather larger doses on the first day, drop- 
ping the dose to about half or less on the second and subsequent days 
This insures the prompt action of the drug, and at the same time effectu- 
ally prevents its cumulative effect This is essentially the same plan as 
that of Eraenkel, and seems, on the whole, the method of choice, when 
digitalis has not been given in the previous twenty-foui houis 

Rectal Administeation — If nausea and vomiting are present to 
such a degree as to make the oral administration of the ding difficult, it 
may frequently be given by rectum, in three or four ounces (100 to 125 
c c ) of physiological salt solution The uncertainty of absorption makes 
it more difficult to obtain uniform action when administered in this man- 
ner The writer has obtained brilliant results by rectal administration 
in several cases where digitalis had been given unsuccessfully by mouth 
The necessity of the rectal method of administration will become probably 
less and less great as the ease and cercainty of the intravenous method be- 
come better recognized When given per rectum, the dose, in general, 
should be one-thiid to one-half greater than the dose by mouth 

Active Principles of Digitalis. — Of the various glucosides contained 
in digitalis, and oiigmally isolated by Sebmiedeberg, two have been the 
most widely used , these are digitoxm and digitalin 

DiGiTOxiisr — This is the most toxic principle derived from digitalis 
It IS insoluble in water, hut soluble in water containing a certain propor- 
tion of digitonm, soluble m alcohol This preparation has been used 
rather widely, especially by French physicians Digitoxin ciystallisatum 
represents a pure active principle Its administration by mouth is at- 
tended with considerable uncertainty, owing to its complete insolubility 
m water Recause of the uncertainty of ahsoiption, doses which at one 
time pioduced only the desired theiapeutic effect would at another time, 
when given under apparently the same conditions, produce severe toxic 
symptoms In addition to this Eraenkel has shown that the lethal dose of 
a puie digitoxm does not gieatly exceed the active therapeutic dose; hence 
the ease with which cumulative effects are obtained witb digitoxm is 
greater than with other preparations. The writer can testify from con- 
siderable personal experience that it is exceedingly easy, even when given 
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in a weak alcoholic solution per rectum, to overstep the therapeutic stage 
and to hi mg about the development of tolerably severe toxic symptoms 
Bearing these facts m mind, it must be regarded as a hazardous procedure 
to push the administration of digitoxm to the point of even the slightest 
toxic symptom, and, in the case of intravenous injection, the risk is so 
great as to be entirely unjustifiable 

Digitamx — A number of the preparations which have been used 
have been impiiie Nativelles’ crystallized digalin is a mixtuie of sev- 
eial glucosides, principally digitoxin. The digitalinum verum (Boehrin- 
ger) IS a pure preparation, soluble with difficulty in water, more soluble 
in alcohol This piepaiation has been extensively used in the form of 
deep inti amusciilar injections The digitalins of all sorts have now 
scarcely more than a historical inteiest, as they are surpassed enoimously 
in value by other preparations 

Digalun — V ery widely used in the last few years has been a prep- 
aration known as digalen (Cloetta) This was introduced as a pure 
soluble digitoxiii Kiliani has shown clearly that it cannot be regarded as 
a solution of digitoxin in a pure form It probably contains digitalein in 
considerable amounts. According to other authorities, it contains digi- 
tonin, and to the presence of this latter is due its solubility As it is 
prepaied commercially, one cubic centimeter of the solution coi responds 
appioximately to 0 1 giam of powdered digitalis The absorption is 
rapid, but the testimony of most authors is that the after-effects aie not 
ot as long duration as with the galenical preparations As already noted 
niider the discussion of the cumulative effects of digitalis, digalen exerts 
a cumulative effect in precisely the same way as every other active digi- 
talis body Being a weak preparation, it is less likely to produce cumula- 
tion because of the small size of the doses commonly given The advan- 
tages of digalen may he summed up as follows It is a useful pieparation, 
more especially because of the ease with which it may be given intra- 
venously, and because it represents a titrated prepaiation of uniform 
strength. On the other hand, it is perfectly certain that digalen does 
not represent the full therapeutic effect of the crude digitalis, also that 
it has precisely the same effects as regards cumulation when given in 
really equivalent doses In piactice its principal use will be found m 
dangerous conditions of cardiac insufficiency, where it is desirable to 
bring about the digitalis effect with rapidity It cannot, in any sense, 
be regarded as capable of replacing tbe crude drug in the majority of 
cases 

Physiologically Standardized Galenical Preparations. — There are sev- 
eral titrated tinctuies and prepaiations of the powdeied leaves on the 
German market, but they are with difficulty obtained in America The 
so-called standaidized preparations which have thus far been prepared 
and put on the market by American firms have been shown by Edmunds 
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and Hale to vary so widely in tlieir physiological value as to render them 
utterly untrustworthy 

Digipuratum. — The most important advance made in digitalis therapy 
in recent yeais is the extractnm digitalis depuiatum intioduced under 
the trade name digipuratum This preparation was introduced at the 
suggestion of Gottlieb, and repiesents the full action of the crude drug 
It IS an extract made in such a way as to introduce as little treatment by 
chemicals as possible, and yet to fiee it in a large measure of the inert 
substances, and more especially of the piodiicts of decomposition It is 
these lattei which are laigely responsible for the relatively lapid deteriora- 
tion of the native leaves 

In brief, the method of its preparation, as given by Gottlieb, is as 
follows. The powdered leaves are exti acted and exhausted with alcohol; 
then concentrated in vacuo, a niimbei of by-pioducts then precipitated 
out by ether, which tieatment lemoves about 85 per cent of the bodies 
which would be present in an ordinary extract. The sum total of the 
active substances (except a loss of five per cent ) remains in the alcohol- 
ether solution This is evaporated to dryness in vacuo, and freed from 
chlorophyll by peti oleum ether The digitomn, together with other irri- 
tating bodies, IS removed by the treatment with ether. Digipuiatum is 
soluble in water made alkaline with soda to the extent of one pro mille 
It contains all the digitoxin in the leaves Digipuratum is, according 
to Gottlieb, a mixture of the combinations of the digitalis glucosides with 
tannic acid (digitoglucotannoids or digitotannoids) These digitotan- 
noids are insoluble, or nearly so, in cold water and dilute acid, a little 
more soluble in warm water, but extraordinarily easy of solution in dilute 
alkali 

Gottlieb tested the activity of the preparation after the lapse of a year, 
and found it to be the same as when freshly prepared It is important 
not only that the total physiological activity should remain the same, 
but that the relative propoitions of the various active principles should 
remain constant, and to this end he detei mined the digitoxin content, and 
found it constant. In general, it may be stated that 50 to 55 per cent 
of its action depends upon digitoxin, 45 to 50 per cent on the other active 
principles (Gottlieb) 

Digipuratum is marketed as a dry powder or in tablet form, physio- 
logically standardized, and this standai dization expressed in frog units 
(using the 30-minute period of systolic arrest). When dispensed as a 
powder, it comes of such strength, as a result of a dilution with sugar of 
milk, that 0 1 gram {1^2 grains) contains about 8 frog units, which would 
be the equivalent of an equal weight of a normal digitalis powder, having 
the strength of 1 gram, equal to 80 frog units When dispensed m tablet 
form, each tablet represents 8 frog units, the equivalent of 0,1 gm. (114 
grains) of normal digitalis powder. 
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In woiking with, staiidaidizecl piepaiaiions the physician should accustom 
himself to think in teinis of liog units, as only in this way can he compaie dif- 
feient standaidized pieparations 

Digipuratum has been given a searching examination by Leo Mueller 
in the clinic of Krehl of Heidelberg. This author found that the effects 
of digipuratum "were in no wise different in regard to physiological activ- 
ity from the action of digitalis powtler. Its action was constant in all 
eases of cardiac insufficiency of marked degree, and in these eases the 
results could be predicted Mueller studied his eases with careful refer- 
ence to the effect upon the three indicators, namely, the diuresis, the am- 
plitude (pulse pressure), and the pulse rate. The effects on all of these 
were precisely similar to those obtained with an active digitalis pow- 
der The effect on the diuresis, which, as we have seen, is regarded by 
Fraenkel as the most reliable indicator, showed especially plainly In 
regard to the quantity, he found, in a general way, that 12 tablets, equiva- 
lent to 96 frog nnits, were sufficient to produce effective digitalis action 
In most cases a larger amount, 2 0 gm , occasionally even 2 6 gm , was 
used This increases the strength of the digitalis action, and renders it 
especially lasting 

In the administration of digipuratum toxic symptoms may be obtained 
by overdosage This is, and must necessarily be, the case with every active 
digitalis preparation These he m the nature of the diug itself as a 
digitalis prepaiaiion These toxic symptoms may be readily avoided if 
we gage our doses correctly, and especially if, after a few large initial 
doses, the daily amount he considerably diminished Mueller calls espe- 
cial attention to the fact that the toxic symptoms which developed after the 
administration of the purified extract were slight in character, rapidly 
disappearing, and might have been, he thinks, entirely avoided had they 
lecognized in the beginning that the full therapeutic effect may he readily 
obtained without the development of any toxic symptoms whatever This, 
of course, is the ideal to he sought for. 

By comparison with equivalent doses of the Yosges digitalis, it was 
found that toxic symptoms developed from the latter much more readily 
Mueller sums up his work in this respect by saying ^Must this differ- 
ence in the appearance, or rather non-appearance, of disturbing intestinal 
symptoms, using approximately the same physiological dose, points to a 
qualitative difference in digitalis leaves of different origin, and shows 
the advantages of a purified extract over an unpunfied powder’’ Yeiel 
in the Tubingen clinic treated 50 eases with titrated leaves, and 50 with 
digipuratum. He finds the general effect on the heart’s action the same 
in each, hut the digipuratum produced a diuresis nearly three times as 
great The effects on the other indicators were the same in both, and he 
obtained toxic symptoms m both with the same frequency Boos, Hew- 
hiirgh, and Marx report a series of ISO cases treated m the Massachusetts 
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General Hospital Tlxeir results were especially favoiable in the absence 
of disturbing gastiomte&tmal symptoms 

Metiiod of Dosage — Inasmuch as dtgipuratum ^lepiesents in its 
physiological value a normal, active digitalis powder (80 frog units per 
gram), everything that has been said in regard to the method of admin- 
istration of the latter applies verbatim to the use of the purified extract 
If prompt and vigorous action be desiied, about 30 frog units may be 
given the first day, equal to one tablet (0 1 gni or giains) of the pow- 
dered digipuratnm, that is, 8 frog units four times a day (total 32 units), 
and this reduced to 2/3 the dose on the second and third days, and perhaps 
half on the fourth day In general, about 100 frog units, equal to 121/0 
tablets, are siifhcieiit to bring about the full digitalis effect desiied 

It must be emphasised here that sneh doses can only be taken to repiesent 
an average and that many eases may need less and others more to make the 
necessary impression on the indicators In many eases 2 or even 214 grams may 
be required 

The clinical results obtained by the use of digipuratnm, as shown 
by the effects upon diuresis, amplitude (pulse pressure), and pulse rate, 
are well illustrated by the following cases from Leo Mueller 


Case 8 



Pulse-Rate 

Amplitude 

Diuresis 


Mitral insufficiency 
Severe decompensa- 
tion 

General 

Stasis 

Digipuratum 

0 5 pro die 

108 

82 (3d day) 
70 (5th day) 

46 

60 (3d day) 
82 (5th day) 

500 

3800 (4tli day)| 
6400 (5th day) 

Discharged 
fully com- 
pensated 

Mitral insufficiency 
Severe decompensa- 
tion 

General 

Stasis 

Ext Digitalis 
depur (powder) 
0 4 pro die 

i 

120 (2d day) 
108 (4th day) 
92 (5th day) 

85 

95 (2d dav) 
105 (3d day). 
115 (6th day) 

400 

800 (2d day) 
2300 (4th day) 
6600 (5th day) 

Well com- 
pensated 


Hypodermic and Intravenous Hse of Digipuratum — ^Digipuratnm 
IS also to be obtained in sterili/ed solution, heimetically sealed m am- 
poules, each containing 1 c c , representing 0 1 gm (gr the pow- 

der and equal to 8 frog units This is suitable for both hypodermic and 
intravenous infection These ha\e been on the American market a little 
over a year, and in that time the writer has suh]ected them to lather ciiti- 
cal clinical tests Hypodermically, the dose is approximately the same 
as that by mouth, only a little less This mode of administration is of 
especial value when, because of venous congestion of the stomach and 
liver, there is much nausea and consequently imperfect ahsoiplioii from 
the bowel In every case in which the writer has used the drug hypo- 
dermically he has succeeded in producing full digitalis action with prompt- 
ness. Some patients complain of pain at the site of injection, but this 
is rarely of sufficient moment to be weighed against the unquestioned 
advantages of this method of administration. In a number of instances. 
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111 s])ite of tlie fact that the jmtienta had been leeeivmg digipuratiim by 
mouth, the condition of coniponsation showed no betterment Substitu- 
tion of the same doses hypodeiniically pioduced a definite improvement 
This was without douht attributable to the iinfavoiable conditions of 
absorption from the gastrointestinal tiact 

Intravenously the use of digipuratum should be reseived for the se- 
verest cases of decompensation The lechnique of its m]ection is the 
same as that foi strophanthm It should not be forgotten, in comparing 
those two substances, that the frog unit value of an ampoule of digipu- 
ratuin is only about half that of an ampoule of stiophanthin In a few 
cases in which the writer has had oppoitumty to make use of digipuratum 
inti avenously it has generally been necessary to administer the second am- 
poule within twenty-four houis or less time to produce tlie desired effect 
When the immediate danger is over, lecoiirse would betiei he had to hypo- 
dermic administration The keeping qualities of the solution of digi- 
puratum are to be regarded as still sub judice 

Continuous Administration of Digitalis. — In a considerable nnmbei 
of cases, after compensation has been restored by the use of digitalis to 
its fnll physiological effect, the heait little by little grows weaker again, 
so that from time to time digitalis has to be administered in ordei to keep 
the circulation up to the necessary level ITeretofoie it has been the cns- 
toni of most clinicians to give digitalis only at inleivals, hut since Fiaen- 
kel has conclusively shown that digitalis does not lose its effect nndei 
continnons administration it is greatly to he prefeiied to give the drug 
constantly in small doses One may give 5 to 8 fiog units daily foi 
many months with the gieatest advantage The writer has seen many 
instances wheie patients who had received such doses for peiiods of two 
or thiee months, and remained during this time in a state of good com- 
pensation, would, if the drug were omitted for a week, at once show a 
decided impairment of compensation, which would be lectified after a 
few days’ administiation of the diug m the original dose 

Substitutes for Digitalis — In spite of the laige iiuraher of drugs 
which have been recommended as being efficient substiluies for digitalis, 
the universal testimony of the best clinicians is that theie is no substitute 
for this drug Stiophanthin, as has alieady been pointed out, occupies 
a position of its own, and m that position is invaluable Where digitalis 
fails the use of its substitutes may he dispensed with. 

StropJianthus 

This drug is included, as already stated, in the digitalis group, since 
its action is essentially the same as the latter The purest ^ ^digitalis” 
action which it is possible to obtain is by the injection of strophanihm, 
the active pimeiple of strophanthus, inti avenously 
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StrophantliTis is absorbed more rapidlj than digitalis, and at the same 
lime its action lasts a much shorter time Its full action is often mani- 
fested, in 01 al administration, within twenty-four or thirty-six houis. An 
energetic digitalis action may be obtained by its use, if sufficient doses 
of a reliable preparation be given The rapidity of its excretion and 1lie 
short duration of its action make it evident that there is much less danger 
of cumulation than is the case with digitalis 

The vaiiations in the strength of the ordmary preparations of strophanthus 
are as great as, indeed probably greater than, those of similar preparations of 
digitalis Pieeisely the same remaiks apply, theiefore, to the necessity of having 
physiologically standardized preparations of known titer 

The principal indications for the use of strophanthus are to be found 
in those cases where digitalis produces such unpleasant symptoms as to 
render it difficult to continue its use It has been much used in attacks of 
acute heart failuie because of the somewhat more rapid action than digi- 
talis Since the advent of digalen, and more especially of strophanthin, 
the indications for the use of stiophanthns by mouth have, in the writer’s 
opinion, diminished practically to the vanishing point 

Strophanthin — This, the active pimciple of strophanthus, has been in- 
ti oduced in the form of an intravenous injection by Eraenkel Strophan- 
thin is obtained commercially, under the name of strophanthin (Boehrin- 
ger), as a solution, in ampoules, each containing one milligram of the 
active principle These are carefully sterilized and ready for intravenous 
injection The full dose is one milligram, equal to 15 frog units This 
dose should not be repeated witliin twenty-four hours In most instances 
0 75 milligram produces brilliant results. The detailed effects of such 
an injection have already been described under the physiological action 
of digitalis ISTowhere in the range of medication can more brilliant 
results he had almost instantaneously, and with a high degree of certainty, 
than with the intravenous injection of strophanthin in appropriate cases 
The conditions which call for this method of administration are either 
severe acute heart failure or chronic cardiac conditions with an acute at- 
tack of decompensation, of such severity as to threaten life Under such 
conditions the intravenous injection of strophanthin, followed, after the 
lapse of twenty-four hours, by the administration of digitalis, is perhaps 
the best plan 

Eraenkel has obtained striking results in tbe cardiac insufficiency of 
the contracted kidney Tie has given as many as twenty injections of 
strophanthin with two and three-day intervals It must not be lost sight 
of, however, that the heart failure in contracted kidney usually marks the 
beginning of the end, not to be greatly deferred by any form of medica- 
tion 

Technique of the Injection. — After careful sterilization of the site of 
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injection at tlie ellow, a riiLber band is wiapped around tbe upper arm 
with ]iist sufficient pressnie to ob&tinct tlie venous flow^ but not the ar- 
teiial The band should be held by an assistant or with a stout foiceps 
in such a way that it may be loosened without disturbing the arm, as anv 
manipulation might cause the needle point to penctiate elsewhere than 
tlic lumen of the vein After cracking off the neck of the ampoule by a 
file scratch, the solution is taken up into a carefully sterilized, all-glass 
syimge, and care then taken to see that all air bubbles are expelled The 
most piominent vein at the bend of the elbow is then selected, the needle 
thiust into the lumen, and the then witlidiawn until a diop ot two 

of blood ente7s the syimge, to male sme that the needle is i eallij ui the 
vein This is highly impoitant, since, lohen the solution is injected into 
the cellulai tissue sun ounding the vein, it pioduces intense pain and occa- 
sionally thiomhosis Having made ceitain that the needle is leally in 
the lumen of the vein, the injection is made very slowly and cautiously 
When we bear in mind that so laige a quantity of a highly toxic active 
princiiile is injected directly into the heart, it is evident that the gieatest 
piecautions must be used in lepeating the dose, and a stiict twenty-foin- 
hour interval must be obseived It is especially dangerous, in eases 
where digitalis has boon given with appaiently no effect, to then inject 
stiophanthm Several days, oi, better, a week, should elapse after a 
couise of digitalis has been given befoie an intravenous injection of stro- 
phanthin is administered Chionic eases have been treated by repeated in- 
jections of strophanthin with rather long intervals between the injections 
This method has little to recommend it The internal administiation of 
stiophanthm has not been given a sufficient trial to enable any positive 
statements to be made with legaid to it. 


Oaffein 


The drugs of this senes have a double importance in respect to cir- 
culatory diseases, in that they aie useful in the tieatment of certain dc- 
langements of the heart and vessels, and for the reason that thev are 
found widely distributed in a number of plants growing in different parts 
of the world, and are used extensively as beverages The membeis of 
this group are three in number, namely, caffein, theobromin, and theophyl- 
Iin These three are xanthin compounds The close relationship of these 
thiee substances may be readily seen from their structural formulae 


Xantlim 

NH-C-N \ 

I II >CH 
CO C-NH^ 

I I 

HN-CO 

40 0 


Theabrom’n 

CH3N-C-N 


OH 


CO C-NCH3 

I I 

NH-CO 
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Theophyllin Caffein 

CHsN-C-N V CHsN-C-N v 

I II >CH I II >CH 

CO C-Nh/ CO C-NCH3/ 

II M 

CH3N-C0 CH3N-C0 

Coffee IS cleiived from tlie coffee beriy and contains caffein, tea, from 
the tea plant, contains caffein with theophyllni Them, which was for- 
meily supposed to be an active ingiedient of tea, has been shown to be 
identical with caffein Chocolate, cocoa (cacao), aie deiived fiom theo- 
broina cacao, theobromin being the active substance The kola nut, ex- 
tensively nsed in central Afiica, contains a niixtnie of caffein and theo- 
bronim In the vaiions South iVmeiicaii coiintiies beveiages arc habitu- 
ally used in the same way as coffee in this conntry, and these all contain 
caffein and theobromin m various piopoitions 

Physiological Action — This is veiy siinilai in all three, except that 
caffein has a moie marked effect upon the cential nervous system 

The most impoitant action of caffein is upon the vasomotor centers 
The vasomotor area in the medulla, as well as the lest of the central nerv- 
ous system, is stimulated by it This stimulation makes itself manifest in 
a contraction of the aiterioles, which m turn produces a considerable rise 
m the blood pressure It is this propeity of caffein which renders it 
of such signal service in the vasomotoi failure of the acute infectious dis- 
eases (see Acute Vasomotor Paialysis) Theie is generally a diminution 
in the pulse late in small doses, while larger doses produce an increase 
in the late Experiments are not conclusive as to whether there is a sec- 
ondaiy action upon the heait itself, producing thus an inciease in the 
force of the heart heat, but, m any case, this is of small moment as com- 
pared with its geneial vasoeonstricting action The effects of caffein m 
raising the blood pressure aie due largely to the fact that the vasocon- 
striction is especially marked in the domain of the splanchnics Some 
investigators have demonstrated a dilating effect upon the coronary ves- 
sels, but this IS, in the case of caffein at least, not marked 

The respiiation is rendered deeper and stronger by caffein, which 
IS also due to its stimulating effects upon the medulla Certain unpleasant 
symptoms occasionally attend the use of caffein, consisting principally of 
nausea, vomiting, sleeplessness, and palpitation Dizziness may be com- 
plained of These are at times productive of so much distress as to make 
the use of the drug very difficult In many patients there is a distinct 
hypersensitiveness, especially in regard to sleeplessness, and not infre- 
quently one or two theiapeutic doses may be productive of so much loss 
of sleep as to more than offset the otherwise favorable action of the drug 
The action of caffein on the nervous system accounts for the wide- 
spread use of beveiages containing caffein In small quantity these seem 
to increase the capacity for intellectual work, and even the capacity for 
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physical exertion becomes gi eater In largei quantities headache may b(' 
produced Theie is a lather high dcgiee ol toleiance developed by the 
constant use of caffein This is seen in the case of habitual drmkeis of 
coffee, who may at times consume ^ery huge quantities without experi- 
encing the slightest ill effects Eaiely this may leach the propoitioiis of 
a severe addiction The writer has obser\cd soveial cases m which the 
patients would consume fiom foui to seven cups of a very strong black 
coffee twice a day without exiienencmg any ill lesults 

Caffem-containmg Beverages — In view of the almost universal use 
of beverages containing some member of the caffein group, a considera- 
tion of its effects under these conditions is in place The psychical func- 
tions are most affected by those doses of caffem which come into consid- 
eration in the quantity of tea oi coffee usually employed as beveiages 
Ideation becomes clearei and the thought flow more rapid and free When 
a pel son finds himself in that state of mind in which, as a lesiilt of ex- 
haustion of the will, stimuli are tiansmitted to the muscles only with great 
effoit, a small dose of caffem does away with 'the sensation of fatigue and 
drowsiness , the will responds by an increased stimulus and the muscles 
react to the stimulus more leadily This is fmthei aided by the stimula- 
tion of the higliei neivons centers and the muscles With larger closes 
connected thought may become more difficult because of the rapidity with 
which the ideas follow each other The reflex irritability is not increased 

The coffee bean contains about 0 66 per cent of caffem, so that an 
aveiage cup of coffee contains fiom 0 1 to 0 2 gram to 3 grains) In 
the case of tea, wdiich contains fiom 1% to 2 per cent of caffein, we find 
a cup of aveiage tea contains about the same amount of caffein as a cup 
of coffee, since the amount of tea used is considerably less than that of 
coffee In addition to the caffein content, certain volatile substances 
are produced in the piocess of loasting which consist of about half fuifur 
alcohol Black tea, because of the increased temperature necessary to its 
manufacture, contains less volatile oil than does the green tea Both 
sorts of tea contain considerable quantities of tannic acid (about 7 per 
cent ) This tannic acid goes into solution rathei slowly The aciid, bit- 
ter taste, so well known to eveiybody, wEich is found in tea which has 
steeped too long, is due to the tannic acid content of the tea passing into 
solution The volatile oils piobahly have no other effect than that which 
IS due to their local action upon the gastiic mucosa This may account 
for the feeling of bien-H'te produced by a cup of good coffee after a full 
meal 

The last word has not yet been spoken upon the effects of caffein- 
containing beverages on digestion In general they may he said to retard 
it somewhat, hut whethei to a degiee which may be regaided as patho- 
logical is still an open question Properly prepared tea and coffee exert 
no effect upon intestinal peristalsis In the case of tea which has steeped 



604 


DISEASES OE THE CIRCULATION 


too long, and whicli contains, therefore, a considerable amount of tannic 
acid, we find distinctly pathological phenomena in the stomach, in that the 
albumins and peptones are precipitated Both physiological and clinical 
considerations make it clear that tea may thus be, and indeed not infre- 
quently IS, a prolific source of various dyspeptic conditions, especially 
those associated with constipation 

Chocolate contains from one half to one per cent of theobromin in 
the place of caffein Cacao butter is present to the amount of 30 to 50 
per cent , besides some starch The absence of the stimulant effect on the 
nervous system in theobromin permits chocolate to be drunk by such in- 
dividuals as have an idiosyncrasy to tea or coffee Many patients in whom 
a single cup of moderately strong coffee will produce a wakeful night may 
consume, with impunity, consideiable quantities of chocolate with no ill 
effect Cacao butter, while a fat which is somewhat difficult of absorp- 
tion, is ultimately assimilated, as is also the staich Chocolate is, there- 
fore, a true food The oil present is rather productive of gastiic disturb- 
ances, so that chocolate is not infrequently prepared so as to be free from 
the greater part of the oil 

The action of caffein on the kidneys is second only in importance to 
its action on the vasomotor system The diuretic effect of caffem has been 
long known, although its piecise mode of action is still a matter of dis- 
cussion Von Schroeder first showed experimentally that the increased 
flow of urine resulting from caffein ingestion was due to changes in the 
kidney itself and not to changes in the general blood pressure On the 
contrary, he succeeded in demonstrating that in cases where the vasocon- 
stricting effect of caffein was very pronounced the increased diuresis was 
either diminished or entirely absent If by means of chloral or paialde- 
hyd the excitability of these centeis was lessened the diuresis would at- 
tain its full proportions Rost showed that the diuiesis was proportional 
to the amount of caffein which was passed over into the urine Ei om this 
he concludes that the action of caffein is diiectly upon the parenchyma of 
the kidney While these statements have not been controverted the ex- 
planation of the phenomenon is still sub judice V Schroeder explained 
the caffem diuresis by assuming that the drug stimulated the secreting 
cells of the kidney parenchyma to an increased activity While this view 
IS still probably the most widely accepted one, some of the most recent 
authors (Meyer and Gottlieb) have, after consideration of all the facts, 
adopted anothei explanation The investigations of Loewi and Sobie- 
ranski have shown that caffein produces a dilatation of some of the vascular 
tracts in the kidney with a corresponding increase in the volume of the 
organ The former author states that if this increase in volume be pre- 
vented by inclosing the kidney within a rigid capsule the increased flow 
of blood through the kidney is such that the outflowing venous blood as- 
sumes the arterial color. Eurthermore he has shown that if the nerves of 
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the kidney were cut the efiect remained the same This increased how of 
Mood through the kidney explains without difficulty the inci eased diu- 
resis 

Theobromin has practically no action upon the central nervous system 
at all, and, not aflecting the vasomotor centei, it does not pioduce an in- 
ci eased Mood pressnie The action of theohroniin on the kidneys is still 
moie maiked than that of caffein Theobromin is geneially employed in 
the foim of diiiretin, which is an easily soluble dpnhle salt of sodium theo- 
bromin and sodium salicylate 

Theophyllin has a more powerful influence than either of the above 
upon the diuresis On the other hand, it is not so free from action on the 
central neivous system as is theobromin, hence it is not infrequently found 
after its ingestion that headache, sleeplessness, general restlessness, and 
nervous excitement may occur. 

Theo apeuhc Action — The principal indication for the use of caflein 
IS to be derived from its action on the vasomotor system It is especially 
useful in conditions of shock and collapse, in which the investigations of 
Rombeig and his collaborators have shown it to be superior to either cam- 
phor or stiychnia It should be emphasized that in no respect can calfein 
be regarded as a substitute foi digitalis Caffein is best given hypoder- 
mically in the form of the sodium benzoate salt, in doses of fiom one to 
thioe grains (0 065 to 0 2 gm ), repeated several times a day These 
doses are apt to produce unpleasant symptoms if they are continued foi 
moio than two or three days 

Wheie a pure diuretic effect is wanted, as in the removal of effusions 
and edema, theobromin or theophyllin, especially the latter, is preferable 
to caffein Theobromin is best prescribed as the sodium benzoate salt, 
since the sodium salicylate is depressing to the heart Theophyllin is best 
presciibed as the double salt of theophyllin and sodium acetate Both 
theobromin and theophyllin have been used in angina pectoris, be- 
cause of then action in dilating the coronary vessels Their real value 
has not yet been sufficiently established The former is prescribed in 
doses of from 8-15 giains (0 5-1 gm ) The latter in doses from 5-8 
grains (0 3-0 5 gm ). 

Nitroglycerin and the Nibites 

By far the best known and most widely used of these preparations is 
the glycerin trinitrate, usually Imown as nitroglycerin. This substance, 
which has the formula, 

CHgOlSrOa 

I 

CHOISrOa 


OHaORO. 
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is official in the U S P under the name of spiritus glyceryhs nihaiis, 
which IS a one per cent alcoholic solution of nitroglycerin (Liquor Tiini- 
tiini B P.) 

Sodzi mi? IS, sodium nitiite, is a white fused mass (NaNO^), very 
deliquescent On exposuie to the air it giadually oxidizes to the corre- 
sponding nitrate, thus becoming therapeutically ineit 

Amyl mbits is a yellowish diffusible liquid, very unstable, and with 
a highly penetrating odor/ It has the foimula 

C5H11— O— EO. 

It is soluble in alcohol and ether, hut rapidly decomposed by water It 
decomposes slowly on standing, and for therapeutic use should always be 
recently prepared Commeicially it is neaily always obtained in glass 
“peails,” thin glass capsules which are crushed when wanted for use and 
their contents inhaled There is only one nonpharmacopeial nitrate which 
has attained any wide use, or which has any special value This is ery- 
throl teb amtrate, having the foimula 

CH^OhrOs— OHOKO^— CHOEOs— CH^OlSrOs 

Physiological Action - — The value of the nitrites in therapeutics de- 
pends almost exclusively upon their action upon the circulation In ani- 
mal experimentation they produce an intense vasodilatation, probably by 
depression of the nerve ends and muscles of the arteiioles, which lessens 
the resistance to the blood flow At the same time the heart is accelerated 
Hot only the arterioles, but the veins, are considerably dilated, those of 
the splanchnic area and the head more so than those of the extremities 
The action of the various nitiites upon the coronary arteries has not been 
definitely settled 

The action of these different drugs upon the ciiculation is, in general, 
to produce a fall of the blood piessure The manner and degree in which 
the different ones act vary greatly Since these are most widely used in 
conditions associated with high blood piessure their therapeutic action is 
most readily seen in experiments with patients who have, to begin with, 
the blood pressure abnormally increased The most instructive work 
which has been done in this connection is that of Matthew. A summary 
of his observations is as follows 

Nituoolyceein (Liquoi Tiimtnni) — The blood pressiiie begins to 
fall in from thnty to ninety seconds, with an aveiage of one mmnte The 
amount of fall produced varies from 20 to 35 mm , with an average of 28 
mm The full effect is obtained in from 3 to 8 minutes, with an average 
of 5, and remains at its 1 educed level for from 2 to 5 minutes, reaching 
Its original level 20 to 28 minutes after ingestion 
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Eifect of Repeated Doses — Nitroglyceim, given in doses three or 
four times a day, is not capable of prodiiemg any permanent i eduction of 
the blood pressure, even when a single dose has previously affected the 
same patient favorably. Matthew could not obseive such a peimanent 



2MINilVIS LIQUOR TRINITRINI 

Fig 10 — Effect of Nitboglycekin on Blood Peessvbb (Matthew) 


reduction in any case, and states that even by giving the drug very fre- 
quently and in lapidly increasing doses tins end is not capable of at- 
tainment Not only tins, but when, after an initial dose of 2 minims on 
the first day, he doubled the dose to 4 and then to 8 minims on succeeding 
days, the pressure, after a small drop on the fiist day, rose to a point con- 
siderably above the original pressure on subsequent days, with the develop- 
ment of headache and shortness of breath, which disappeared again on the 
cessation of the nitrite 

Sodium and Potassium Nitrites — The action of these is identical 
With the oidinary theiapeutic dose the blood pressure begins to fall in 
from two to seven minutes, with an average of foui minutes The amount 
of fall varies from 20 to 50 mm , with an average of 32 5 mm The fall 
reaches its maximum in from 8 to 40 minutes, with an average of 15 4 
minutes, the fall being giadiial and amounting to about 5 mm eveiy 2 
minutes. The blood pressure remains at its lowest for from 16 to 65 
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minTites, and after a very slow rise readies its original level in from 60 
to 120 minutes 

Eifect of Repeated Doses — Matthew found that in cases which re 
sponded satisfaetoiily to a single dose of eithei potassium or sodium 



Fig 11 — Effect of Rbfeatbd Doses of Nitboqlycerin on Blood Pressttre (Matthew ! 


nitiite he could administer the drug thiee times a day and thereby 
mamtain a reduction in pressure for weehs at a time with no tendency to 
a toleiance developing This reduction was not maintained at the lowest 
level of a single dose, hut was still well maiked Tjhe pressure resumed 
its original level within twenty-fonr hours after the cessation of the drug 
Erythrol Tetraritrate — The fall of pressure begins in from 4 
to 8 minutes, with an average of about 6 minutes, a reduction of about 5 
mm every two minutes occurring The total fall in pressure varies fioin 
20 to 50 mm , with an aveiage of 34 It reaches this maximum fall in 
from 14 to 20 minutes, with an average of 22 minutes This maximum 
eifect IS maintained for from one to two hours, beginning to rise toward the 
end of this time, reaching the original level very slowly 

There is no tendency to the establishment of a tolerance with erythrol 
tetranitrate, but the drug is not so well borne as either the nitrites oi nitro- 
glycerin. A particulaily unpleasant feature of it is that a marked sus- 
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2 GRAINS SODIUM NITRITE 



3 GRAINS POTASSIUM NITRITE 

Fig 13 — Effect of Potassium Nitrite on Blood Pressure (Matthew ) 
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ceptibility to its action exists m certain cases With even the ordinary 
therapeutic dose of one gram (0 06 gm ) such degiee of overaction oc- 
curred in one case as to produce dangerous collapse, lasting twelve hours 
Effect of Repeated Doses . — In a single dose the action of erythrol 



I GRAIN ERYTHROL NITRATE 

Fig 14 — Effect of Eeythsol Nitrate on Blood Peesbxtre (Matthew) 


tetranitrate lasts for about six hours, and when given in suitable doses 
tliiee tunes a day a reduction in pressure is maintained With doses of 
one-half to one giam (0 03-0 06 gin) a i eduction of about 30 mm in 
meicury can be maintained, provided, of course, that the case lesponds 
satisfactorily to a single dose 

Mannitol Hexaniteate — The action of this is almost identical with 
that of erythiol tetranitrate, but produces its maximum effect much more 
slowly than the latter 

The diagram taken from Bradbury indicates graphically the difference 
in action of the above-mentioned nitrites 

Amyl Hiteite — The researches of Hewlett m man show that the 
action of this drug is decidedly more complex than has been hitherto sup- 
posed Hewlett finds that in typical amyl nitrite action the maximum 
blood pressure diops lapidly immediately after the beginning of the in- 
halation and leaches a minimum in from 30 to 60 seconds This_^ primary 
fall vanes considerably, the greatest drop being 40 mm. of mercuiy, the 
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average being 13 mm The minimum pressure tails at the same tiiiie, 
but to a less extent, and the pulse late is increased Immediately lollow- 
ing tins piimary tall tlieie is lapid use in the systulic picssiiie, whieh usu- 
ally reaches a point considerably above the pressure at the beginning 


iiNures Hours 



This secondary rise averages about 15 mm of nieicury, and its maximum 
generally occurs in from 1 to 3 minutes after the beginning of the inhala- 
1ion The diastolic pressure rises giadnally to the noiinal, attaining this 
in from 2 to 3 minutes after the beginning of the inhalation The pulse 
rate increases rapidly in typical cases for the first half minute, reaching 
its maximum, which may be nearly double the original late, at the end of 
about 1 minute Erom this it falls lapidly to reach the normal duiiiig the 
third minute 

Prom these results it is clear that the total output of blood is increased by 
amyl nitrite during both the pnmaiy fall of blood piessuie and duiuig its sec- 
ondary use In the fiist of these stages the heightened output depends upon 
the increased lapidity of the heart's action, duiing the second stage it depends 
upon the inei eased amount of blood expelled from the veiitiiele at each systole 

Instead of the typical action of amyl nitrite being a dilatation of the 
peripheral arteries with a drop in the blood pressure it consists lathei in 
a dilatation of the blood vessels, causing the heart to pump inoie blood 
with a resultant increased flow of blood in the aiteiies In some of his 
patients there was obtained no piimary fall of pressure, which is to he 
interpreted as indicating that the dilatation of the blood vessels was coun- 
terbalanced by the increased heart action In only two instances was there 
no secondary use of blood pressnre, to be mteipieted as indicating an 
absence of action on the heait 

As a result of these studies it is clear that amyl nitrite is an energetic 
cardiac stimulant with exceedingly rapid action, iii addition to being a 
vasodilator The vasodilatation, as determined by plethysmogi aphic tiac- 
ings, persisted throughout all of the exiieiiments quite independently of 
the variations in the blood pressnre In eldeily individuals the change in 
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tlie pulse rate was frequently very slight All of the experiments were 
made with the usual therapeutic doses, from 3 to 5 minims of the drug 
being inhaled 

Tliempeuhc Dosage of the Vaoious Nttrites — In general, it may be 
stated that the most satisfactory therapeutic dose is one which pioduces a 
reduction of piessure of about 30 mm This applies to the chronic cases 
where the blood piessuie is high, and hence this enter ion is not applicable 
to amyl nitrite With a reduction of 30 mm most of the symptoms ivhich 



Fia 16 — CuiivES OF Ststolio, Diastolic, and Pulse Pbessurbs, Showing Typical Amyl 
Nitrite Effect (Hewlett ) 

are due to high blood pressure per se^ either disappear entirely or are 
greatly ameliorated This is usually accomplished by a dose of 2 minims 
of nitroglycerin, repeated, if necessary, in a half hour Permanent re- 
duction in blood pressuie cannot be obtained bj^ the use of nitroglycerin 
administered three or four times a day Inci easing the dose and fre- 
quency of administration very gieatly is, in the light of Matthew’s work, 
inadvisable A dose of sodium nitrite, about 2 grains (0 13 gm ), or of 
erythrol tetranitrate, from % to 1 gram (0 03 to 0.06 gm ), or of manni- 
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tol hexanitrate of 1 gram (0 06 gm ), given three or four times a day, is 
tlie average amount required to leduce the blood pressuie the desired 
degree 



Fig 17 — Curves Showing Ttpicau Marked Eeeect op Amyl Nitrite (Hewlett ) 
Gamphor 

This body, the ordinary camphor of commerce, is a -white substance 
with a peculiar fatty feel, derived from cinnamom'um camphora, having 
the formula OioHigO, and having the following structural formula : 

OH3 



Although camphor is a powerful excitant of the central nervous sys- 
tem its therapeutic significance depends upon its power of stimulating the 



C14 DISEASES OF THE OIECULATION 

Yasomotoi and lespiiatoiy centers (GottlieL) The action of camphor 
upon the heait niubclo itbelf has been pi oven diieetly on the f log’s heart, 
li this has been aiiesled by ineaiih of innscaim, eamphoi applied in al- 
most any foini is capable of bunging back active pulsations A heart ar- 
lested bj chloial h}diate will fieqiiently be made to contiact again 
(Tochmej In lal^bits in whom the blood pressme had sunk as low as 
20 to dO millimeteis a rise to CO or C5 millimeters conld be produced by 
camphor 

The action of camphoi in expei iinental animals is, accoiding to 
Seliiiiiedebeig, most iiregular This author states that intravenous in- 
jections of 0 08-0 10 gin piodiice in dogs at fiist a diminution of the pulse 
rate and a considerable loweiing of blood pressure After a peiiod of two 
or thiee minutes 1he blood pressure uses again to a point considciably 
above the original piessuie This proceduie can be repealed seveial times 
and the same phenomena can be obseived each time In addition camphoi 
increases the iiritabililv of the heait muscle, thus increasing Ihe fiequency 

Camphoi is excieted m the mine in combination with glycuronic acid 
as alpha- and beta-camplioglvcniomc acid If, as a result of scveie 
distiuhanees of nutrition and lack of O 2 , camphor does not enter into 
combination with glycuionic acid it may be retained in the organism and 
produce seveie toxic action Cases of hemorrhagic nephritis, piobahly 
the result of camphor intoxication, have been observed in isolated in- 
stances 

Therapeutic Use — So far as the cardiovascular system is concerned 
the piincipal, if not the only, use of camphor is m conditions of acute 
cardiac failure, as we find it especially in infectious diseases This is in 
leality quite as much an insufiieiency of the vasomotor center (Passler) 
as of the heart itself In these conditions camphor is one of the best 
remedies 

Its administration by mouth is not to he recommended since the dose 
lequirecl to piodiice a given effect varies extraoidinarily in different in- 
dividuals It is usually, and most conveniently, given in the form of 
camphoi aled oil (Limmentiim Camphorae II S P ) In European coun- 
tries it IS given commonly in solution with 01 amygdal and ether It 
should he injected deeply in the muscles to oveicome its irritable effects on 
the tissues 

Strychmn 

This drug, the use of which in circulatory diseases is almost exclusively 
confined to English-speaking countries, is an alkaloid obtained from nux 
vomica 

The Pharmacological Action of Strychnin — This, so far as it con- 
cerns the cii dilatory system, is really only a phenomenon of its general 
action on the cential nervous system It increases the excitability of the 



GENERAL TREATMENT 


G15 


vasomotor centers, thus pioducnig vasoconstiiction and inciease of blood 
pressure Most authorities coiisidei that it has no eftect upon the heait 
muscle, but recently Cameron, imdei Tliischteldci’s diiection, 1^*5 deter- 
mined an mciease in tonicity of the lieail, the maximal pie&siiie leniain- 
ing the same (Hiisclifeldei) Eew dings aic used, m this coiiniry at 
least, with such a wholesale disiegaid foi exact clinical indications as is 
strychnia Clinical cases which ha\e been recoided as sliowiiig a beneficial 
effect fiom stiyclinia aie far fiom being conclusive In niaiiy instances 
Cabot failed to improve a low blood jncssuie by its use The investiga- 
tions of Cook and Buggs are scarcely conclusive 

The action on the lespiration is seen in its quickening and deepening 
This action is especially pionoiinced if the lespiratoiy centei is in a state 
of depression as a lesult of a previous adiiimisliation of a naicotic 

The indications for the use of stiychnia aie to be found m those con- 
ditions associated with failure of either the vasomotoi or respiiatory sys- 
tems The former occurs especially in the vaiious acute infectious dis- 
eases, where it is an essential part of the caidiac failure which, under these 
circumstances, so frequently leads to death In these cases strychnia may 
be administered, although the wiitei must state that he has never been 
able to obtain really satisfactoiy results fiom its employment Its value 
is distinctly greater where cardiac weakness is associated with an abnoi- 
mal degree of vasodilatation In such a case sliychnia may be given to 
produce a conti action of the peripheial vessels, and thus prevent the heart 
exhausting itself Under these circumstances it is generally combined 
with digitalis 

In the various disturbances of respiration associated with severe heait 
disease, such as cardiac asthma, Cheync-Stokes lespiralion, and slight de- 
grees of asjjhyxia, strychnia finds its legitimate api)lication, and undci 
these circumstances is of a gieat deal of utility 

It IS an error to assume that strychnia is in any way capable of taking 
the place of digitalis When cardiac insufficiency has actually set in 
digitalis is the drug par excellence Strychnia can only be of use under 
these circumstances by acting on the blood vessels (Meyei and Gottlieb) 
In conditions of shock, associated with low blood pressure, strychnia 
IS well-nigh universally employed in America The investigations of 
Crile, however, prove that it has little value in this condition 

Strychnia is best employed in the form of the very soluble sulphate, 
which dissolves in three parts of water Its average dose should be placed 
from 1-30 to 1-60 gram (0 002-0 001 gni ) 

Hydrotiieeapy 

By far the most important position under the liydrotherapeiitic pro- 
cedures IS assumed by baths containing carbon dioxid Scarcely any topic 
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m eonnection with the treatment of diseases of the cardiovascular system 
has given rise to more discussion than the subject of the value of the Hau- 
lieim hatE by which name these baths are generally known 

The Nauheim Baths — The Nauheim hath was fiist recommended to 
the medical profession as influencing favorably certain circulatory condi- 
tions by Beneke m 1870 ITis recommendations did not succeed in popu- 
larizing this form of treatment, and it was not until after the work of A. 
Schott in 1880 that the Nauheim tieatmeiit can be said to have developed 
into a recognized system Since the time of Schott these baths have under- 
gone very much the same sort of evolution that most other forms of treat- 
ment have undergone Originally designed for the tieatment of certain 
foims of caidiovasculai disease only, they in time ha\e been used by many 
physicians as a method of treatment supposedly applicable to almost any 
and every foim of disease of the caidiovascular system As a result of the 
failure of so many phy&icians, not only in Geimaii}, but in all countries of 
Europe, and even in Ameiiea, to develop precise indications for the use 
of these baths, and to limit the cases sent to Nauheim to patients ap- 
propiialely belonging tlieie, Nauheim has come to be m the minds of 
both laymen and many physicians alike a word to conjure with It can- 
not be denied that enormous numbers of eases utteily unsuited to treat- 
ment by baths of any kind have been sent to Nauheim and similar resorts 
Patients with broken compensation of high degiee have been made to in- 
cur great fatigue and expense to make the tup to one or other of these 
spas when they were utterly unfitted to bo moved from their own homes 
To such an extent has this highly legiettable condition of afiaiis devel- 
oped that the Nauheim tieatment has in the mind of many come to be 
looked upon as a sort of last lesoit to which any case may be appropriately 
subjected when it has failed to respond to every other form of treatment 
The natural outcome of this state of afiFairs is, and must necessarily be, 
the equally one-sided condemnation of the whole method. To us, m 
America especially, it is only too familiai a fact that much of the charla- 
tanism in connection with treatment centeis about methods involving the 
uses of mineral waters, both internally and externally. Unfortunately, in 
spite of the favorable action of these baths m suitable cases, then precise 
method of physiological action was unknown, or imperfectly known, until 
within a decade, and so we find, what, under the circumstances, could only 
be expected, different groups of physicians holding radically different 
vieus as to the action and indications for their use 

So good a critic as Mackenzie, in the second edition (1910) of his 
work on the heart, writes as follows “Though I enter into this matter 
reluctantly I conceive it none the less a duty to give my views on it, par- 
ticularly as I am impressed with the injury done to individual patients 
through the unmerited reputation of the Nauheim baths among the medi- 
cal profession Institutes have been started for the financial exploitation 
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of tlie ISTaiilieiTn Avaters, and I must confess to a feeling of stiaine for my 
profession when I considei ihe mannoi m which it has been imposed upon 
One leads in sobei English medical -joninals accounts of cm os effected 
that seem like the piifts of an empiric lemedy One wiitei wiU tell how 
a patient obtained no benefit fiom his tieatment, but was ciiied by a visit 
to hlauheim Anothei desciibes how he watched the patients enter into 
the bathroom feeble, totteimg, and livid, and how they came out upright 
and hi isk, with the glow of health on their countenances It is little won- 
dei that the stay-at-home practitioner is impiessed by all this dithyrambic 
praise” Euithei on he says “T found these baths so modified as to be 
of cliffeient strengths, and it was stated that the different baths weie given 
according to the natuie of the complaint But I could find no evidence of 
any rule being followed I found that people with nothing the matter 
with their lieaits weie having the same baths as those who weie suffering 
from severe heart affection I also found patients with a weak and fre- 
quent pulse having the same baths as others with a slow, hard pulse ” 

In these woi ds Mackenzie has unquestionably touched upon one of the 
sorest points connected with the spa treatment of diseases of the heait 
There cannot be the slightest doubt that in many instances the wide ad- 
vertisement given to the baths by the municipal authoiities for commeicial 
reasons has had a stiong tendency to bring a method of treatment the in- 
dications foi which should be founded on strict scientific principles down 
to the level of the advertising charlatan. 

In spite of the sharp criticism of Mackenzie, who, Tlirsch remarks, 
“seems unacquainted witli the fundamental researches of Otfiied Muel- 
ler,” practically all authois who have studied the method and the indica- 
tions for its use, with the same caie that they have studied the pathology 
and diagnosis of the diseased conditions, are a unit in considering the 
ITauheim treatment oi, inoie piopeily speaking, the use of COg baths as 
a method of distinct value in appropriate cases It cannot be too harshly 
condemned when interested individuals attempt to make of the treatment 
a cui e-all for diseases of the heart At most of the spas enjoying national 
and international leputation there will be found a considerable number 
of physicians whose jiraetice is of a kind so roundly berated by Mackenzie, 
but, on the other hand, it cannot be gainsaid that in some of them at least 
physicians are to be found of the highest professional and ethical standing, 
with a specialized knowledge of the finesses of tieatment, which it is only 
possible under exceptional circumstances for the general practitioner to 
acquire A great many, perhaps most, of the so-called “Hauheim wrecks” 
are to be laid at the door of those who, in order to get rid of patients whom 
they have failed to benefit, send these poor unfortunates to a place like 
bTaiiheim History is but repeating itself The climatic treatment of 
tuberculosis had a similar evolution to pass through before it obtained a 
confirmed and definitely fixed status. 
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Physiological Action of Baths — The first exact experiments 
which led to anything like satisfactory conclusions were those of Otfiicd 
Mueller, who, m a publication of the Leipzig medical clinic in 1902, in- 
vestigated the action on the circulation of various hydriatic procedures. 
The conclusions at which Mueller arrives are as follows 

1 Baths with the water at a temperature below the indifierent zone 
(33-35° C , 91 4-95 0° F ) pioduce an increased blood pressure, lasting 
throughout the bath, with a deciease in the pulse rate. 

2 Baths with the water at a temperature above the indifferent zone 
to approximately 40° C (104° F ) produce, after a shoit initial rise, 
a lowering of the blood pressure to or below the normal , tins lowering is 
then followed by a second increase in the pressure. Below 37° C 
(98 6° F), in this group of baths, the pulse rate is lowered, above this 
point it is increased 

3 Baths over 40° 0 (104 0° F.) produce an increase in pressure, 
lasting throughout the entire bath, with an increase of the pulse rate 

In the hot baths the increase of the blood pressure and bodily temper- 
atuie occur simultaneously 

4 In the aitificial FTauheim baths the increase in blood pressure is 
determined in greater degree by the temperature of the water than by the 
OO 2 content of the bath These two factors play an approximately equal 
role in the production of the changes in the pulse rate. 

The accompanying tables of curves fiom Mueller make detailed ex- 
planations unnecessary. It is perfectly apparent that a number of differ- 
ent factors may conceivably enter into the changes which occur in both 
blood pressure and pulse rate Above all it must not be forgotten that the 
heart alone must not be taken into consideration, but the vessels as well, 
not only the arteries, but the veins, since in the changed distribution of 
blood IS to be found the explanation of many such phenomena The in- 
itial rise in blood pressure which occurs in all of the baths, irrespective of 
temperature, is piobably to be explained by the simultaneous effect of the 
exertion necessary to get into the bath and the sensory stimulation of the 
skin, both mechanical and thermic 

In all of the chaits there is either a relative or absolute lowering of the 
pressure following the initial rise This Mueller believes to be due to the 
cessation of the skin stimulation which ceases almost in the instant when 
the patient becomes quiet in the bath and, in addition to this, through a 
regulation of the pressure by way of the splanchnics In the case of the 
warm baths the dilatation of the peripheral vessels is probably responsible 
for the increased fall in pressure 

The second rise in pressure, forming the third part of the character- 
istic curve, depends upon different factors dependent upon whether the 
temperature of the water is above or below the indifferent zone. With 
cold baths, not only the superficial vessels are contracted but, as the dura- 
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Bath at 36 2° C -- 97“ F Bath at 29" C — 84" F 


Fig 18 — Action of Baths of Varying Temperatures Upon Blood Presbtjre and Pulse 
Rate of a Normal Man of Twenty-Six (After O Muller) 

Note— In both Figs 18 and 19 the line indicates the blood pressure, the line — the pulse rate The vertical 
line indicates the end of the bath, the horizontal line the normal level of blood pressure and pulse rate, 
The vertical figures indicate 10 mm Hg , or 10 pulse beats, the horizontal figures indicate minutes 
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Fro 19 —Action of CO2 Baths of Vabying Tempebathkbs and Concenteation Upon 
Blood Pbessdbe and Pulse Rate of a Normal Man of Twenty-Six {’After O Muller ) 
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tion of the hath is longer, the deeper vessels as well. The colder the hath 
the earlier and more pronounced the secondary use in pressuie and the 
less pronounced the drop which precedes it In the baths with the water 
above the indiEeient zone the peripheial vessels are continuously in a 
state of dilatation, and hence could not contribute directly to an increased 
pressure The explanation of the secondary rise m pressure is probably 
to be sought in the following facts * First, there is at this time a consid- 
erably increased pulse late It has been shown, however, that the systolic 
output of the heart, that is, the amount of blood thrown into the aorta at 
each contraction, becomes lessened as the tempeiatuic inci eases, but at a 
relatively slow rate Mueller suggests that in the case of warm baths this 
diminution in the systolic output occurs so slowly as to be more than com- 
pensated by the increased pulse rate, the net result being an increased 
output. 

One might be tempted to think that inasmuch as the changes in pies- 
sure which occur with the baths are essentially the same, whether the 
]!:Tauheim bath he used or plain water, that it would make little difference 
which of these was used Mueller correctly concludes that such is not 
the case, since the changes in the pulse rate are dependent in equal meas- 
ure upon the temperatuie and the composition of the bath, and changes in 
the pulse rate of necessity influence the work of the heart, the pressuie re- 
maining constant. 

Further expeiiments by Liwschutz, under Mueller’s direction, have 
shown that the work of the heart in the cold CO2 bath is increased to a 
considerably greater degree than in a simple water bath of equal tempera- 
ture. Liwschutz’ tachograms show conclusively that, while the cool fresh 
water baths produced a very slight action upon the systolic output of the 
heart, the heart reacts to the carbon dioxid bath by a considerable increase 
in the volume of blood expelled with each systolic contraction The ves- 
sels of the skin are in a state of contraction while those in the internal 
organs dilate That this dilatation, which occurs especially in the ab- 
dominal and cerebral vessels, is not sufficient to compensate the contraction 
of the cutaneous vessels is evidenced by the increased blood pressure In 
spite of the contraction of the peripheral blood vessels the skin takes on 
an active pinkish color This pinkish color of the skin led originally to 
the erroneous assumption that the carbon dioxid baths produced general 
dilatation of the peripheral arteries and hence to a lessening of some of 
the work of the heait (Heizschonung) Wieland and Yeiel, pupils of 
Otfried Mueller, have shown indisputably by means of exact plethysmo- 
graphic investigations that there is always a diminution in caliber of the 
arteries of the extremities. Liwschutz has, moreover, shown through 
tachographic experiments that there is an increased rate of flow in the 
peripheral vessels This corresponds to the condition of affairs which 
we find in a warm bath. Smee, now, we have the work of the heart in the 
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cold CO 2 bath increased, even to a greater extent than in a simple water 
bath of the same temperature, and since, at the same time, there is an in- 
creased late of flow in the peiipheral vessels, we have, as Mueller states, 
to conceive of the action of the CO 2 bath upon the circulation as a complex 
one and having the same effects as a warm and cold bath simultaneously 
given, were such a thing possible These facts would seem to explain 
satisfactorily why, in general, the cool baths aie well borne and that, after 
a shoit immersion, the patient geneially expeiiences a comf 01 table degree 
of waimth. The increase of the heart’s woik in the cool OO 2 bath has 
been shown by Groedel III to be a special action of the COg content of the 
bath Senator and Erankenhauser had already in 1904 emphasized this 
double effect of the COg bath, calling attention to the fact that this gas is 
a much poorer conductor of heat than is an, and hence under similar con- 
ditions would give an impression of greater warmth than atmosplieiic air 
In other words, as these authors put it, upon imnieision in a CO 2 bath 
below 28° C the cool water produces a stimulub due to cold The 
areas of skin which are covered with bubbles of COg and thus separated 
from the water are stimulated by the gas which is above the point of in- 
difference and receive a stimulus of warmth, since the indifferent point for 
OO 2 gas is consideiahly lower than that of the air 

The depth of respiration increases considerably during the bath with- 
out there being any increase in frequency In many of the earlier reports 
on the ISTauheim baths remaikable diminutions in the size of the heart 
after a single bath were reported Since exact orthodiagraphic investiga- 
tions have been made on the subject it has been made very evident that 
many of these findings weie strongly tinged with subjectivity It is prob- 
able that the decrease in the size of the heait which occurs after a single 
bath is too small to be clinically determined On the other hand, a senes 
of baths, twenty or twenty-five, may produce a diminution 111 size up to 
two centimeters. 

Indioatioxs and Oonthaindications foe, the Use of Caebon Di- 
oxiD Baths — A perusal of the physiological action leads of necessity to 
the following conclusions First, the indifferent baths, 33-35° C 
(91 4-95° F ), act only by influencing the breathing, and to a very slight 
extent affecting the distribution of the blood Since they increase the 
work of the heart little, if any, they are a therapeutic resource of small 
power Second, baths below 33 °C (91 4° F) increase the work of the 
heart, but do so under the most favorable conditions in that they produce 
a comfortable sensation of warmth, fiequently a sensation of more or less 
relief, and, at the same time, bung about a favorable change in the dis- 
tribution of the blood These effects are increased in a more or less direct 
propoition as the temperature of the water is diminished and the carbon 
dioxid content of the bath increased 

The caibon dioxid baths are^ therefore, in the words of August Schott, 
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gymnastic exercises for a weakened heart Their particulai advantage 
lies in the readiness and accuracy with which this action may be gaged, 
since we can construct a senes of baths of gradually increasing strength 
by beginning with the tenixieiature neai the indifleient point 33° G 
(91 4° E ) and with low CO 2 content, gradually diminishing the tempera- 
tuie and increasing the GOo to the point ol saturation A fuither great 
advantage is that the baths may be given over a period of many weeks 
The relation winch the Nauheim bath beais to the heart muscle should be 
looked at in precisely the same light as a relation existing between corpo- 
real work and the skeletal muscles A skeletal muscle which has been 
weakened by disuse or by disease may have its strength increased by 
judicious exercise, provided always that the exercise given is well within 
the power of the muscle to accomplish The cardiac muscle may be 
strengthened in precisely the same way hy a hath procedure which exer- 
cises it, provided always that the exeicise given is well within the power 
of the heait to accomplish This is, m its simplest possible expiession, 
a legitimate function of the carbon dioxid bath 

The answer to the question, what cases are suitable for the Nauheim 
treatment 2 is hut a paraphrase of the question, what cases have a myo- 
cardium of sufficient strength to justify a procedure which involves an 
increase of the healths work^ 

No heart should evei be subjected to a course of Naubeim baths where the 
degree of eaidiac insufficiency is othei than a slight one 

Patients with moderate dyspnea on exercise, or even when at rest, and 
with the sensation of general lassitude which are the expressions of the 
early stages of the slightest degree of caidiac insufficiency, aie, in general, 
the most appropriate cases foi this treatment On the otliei hand, slightly 
greater degrees of heait weakness, as evidenced hy slight enlargement and 
tenderness of the liver and the earliest heginiimgs of edema of the feet, may 
be with propriety considered as being, in most cases at least, proper sub- 
jects for the baths Under no ciicnmstances should patients with higher 
degrees of edema, very marked enlaigement, and tenderness of the liver 
and, still less, with effusions into the serous cavities, he subjected to any 
form of carbon dioxid baths, even the mildest Such patients need rest 
in bed, digitalis, and means to take the work off the heart The writer 
is of the opinion of Eomheig, that it is a matter of indifference, as to the 
cause of the cardiac insufficiency, whether this he a valve lesion or a mus- 
cular degeneration, and whether the condition represent the beginning 
of a broken compensation which has not yet attained a high grade, or 
whether it represent a degree of broken compensation which has been of 
high grade, hut which hy proper therapy has been reduced to a low grade 
No mere diagnosis of the existing pathological condition, still less the 
merely giving of the disease process a name, justifies one in deciding for 
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or against the administration of the hath treatment In each case of 
caidiac insufficiency for itself, irrespective of the underlying pathological 
process, there must he a careful estimation of the power of the heart, which 
factor alone must determine whether the mode of treatment is a proper 
one in that case 

In cases wheie the signs of cardiac insufficiency are developing with 
rapidity, or where the cause is one which is presumably increasing, even 
though the momentary degree of insufficiency he not great, the method is 
inappropriate Cases associated with angina pectoris demand the most 
careful reflection before deciding on hath tieatment While most aiithois 
agree that mild cases of angina may he submitted with safety to the baths, 
and while the writer himself has ti eated a moderate iiumbei of cases with, 
in most instances, the happiest results, yet he confesses to a feeling of 
considerable tiepidation in each new instance. If one decides to make use 
of the baths in such cases the utmost care should he taken to pi ogress very 
gradually friom the milder to the stionger It would seem as though it 
weie hardly necessary to state that in cases of ceiebral hemorrhage or 
aneurysm, or in cases of rather recent endocarditis, where the possibility 
of embolism must alwa;)s be thought of, the baths aie absolutely contiain- 
dicated A more difficult question to decide is as to their propriety in 
cases of conti acted kidney, and in aiterioscleiosis with cardiac insuffi- 
ciency While this question is one which must invariably be tinged with 
a certain amount of subjectivity, and while opinions on the subject are 
widely divergent, the writer feels that their use in arteriosclerosis, espe- 
cially in cases where the blood pressuie is only moderately increased, is 
distinctly beneficial. In spite of the lecommendations of some of the most 
experienced clinicians the writer has seen but' little benefit accrue fi oni 
their use in the cardiac insufficiency of nephritis If used at all they 
should be limited to cases where the cardiovascular symptoms and the 
symptoms of cardiac insufficiency aie the predominating elements in the 
disease pictiiie Caidiac asthma is, in and of itselt, no conti amdication, 
provided only that the degree of caidiac weakness be suitable 

Briefly, we must consider the use of the carbon dioxid bath as a thera- 
peutic procedure of considerable value, and one which the physician who is 
pioperly appreciative of his therapeutic resources will use with a zeal 
tempered with much discretion In a certain small number of cases pa- 
tients will be found who seem, even after the most careful examination, to 
be proper cases for the Kauheim bath treatment, but who, when the series 
of baths have been given, aie found not only not to do well, but to do badly 
in them If more than a small number of such cases occur one should be- 
come suspicious of his accuracy in the estimation of the degree of cardiac 
insufficiency It has, however, happened to the writer on several occasions 
that even after the most eaieful and painstaking investigation of the con- 
dition of the circulation, together with the application of exercise tests, 
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and sucli light as these are able to throw on the reserve power of the heart, 
the very fiist balli of moderately cool tempeiatuie showed plainly that 
the power lemainmg in the heait muscle was not sufficient to respond to 
the increased demands made upon it by the hath Our guide as to whether 
the patient is reacting propeily to the hath should he, in the first place, the 
blood pressure Under no circumstances should the blood piessuie in the 
bath tall below that which obtained imdei similar conditions ]ust before 
entering the bath Even a very slight diminution of the blood pressure 
indicates that the case is being injuied, not benefited, and this is all the 
more so if the patient complains of a sense of oppression, palpitation, great 
nervousness, etc The first baths should be regarded as trials, and no ma- 
terial change should be made in the frequency, temperature, or composi- 
tion of the bath without a careful determination of the pulse pressure, as 
well as an examination of the patient on leaving the bath, due attention 
being paid to his subjective sensations 

Natukal veesus Aetificial Baths — A careful considei ation of the 
results obtained in the various spas, in compaiison with the lesults ob- 
tained by the use of similar baths artificially prepared, will show that each 
plan has both its advantages and disadvantages 

Taking, as an example, Nauheim, which is unquestionably, by viilue of 
the character of its difierent springs, its excellent accommodations for the 
tieatment of cardiac patients, the considerable numbei of physicians who 
have had a highly specialized training in the treatment of these diseases, 
facile pnnceps among all the Geiman spas, oi, indeed, those of any coun- 
try, we find the following advantages Eirst and foremost, the writer 
would place the psychical benefit which accrues to the patient of knowing 
that he is going to that place, which, of all others, he has come to regard 
as a sort of fountain of youth Patients with cardiac diseases, feeling that 
the heait is, as they put it, the most vital organ, are apt to unduly exag- 
gerate the importance of their symptoms, and generally it is the least im- 
portant symptoms which are magnified by them It is not at all uncom- 
mon, even in tins country, when treating German patients in the better 
situated classes to find that with the first intimation that they are suffering 
from any sort of heart disease they at once ask whether they shall go to 
Nauheim It can scarcely be doubted that the responsibility for the ex- 
istence of such an absurd state of affairs must be laid very largely at the 
doors of the medical profession Secondly, in patients who have sufficient 
means, and in the case of American patients who have sufficient familiarity 
with the conditions prevailing in Germany to feel thoroughly at home 
while there, it is a most attractive resort, and every effort is made to shield 
patients from the small annoyances of life Last, and certainly not least, 
many people who will not give up the time, or subject themselves to the 
discipline necessary to produce favorable results at home, will be the very 
best of patients under the conditions which obtain in such places, where 
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every one tliey meet is demoting himself and all Ins energies to doing simi- 
lar things 

To counterbalance these advantages we have many disadvantages, some 
of which have been so lecently laid bare by Mackenzie One of the most 
serious of these is the massing together of so large a number of cases who 
have so depiessing an eftect upon each other Many patients who, at the 
cost of consideiable financial saciifice, a long jouiiiey involving physical 
exertion which they aie unfitted to take, ariive at the s]ia expecting to find 
on every hand miraculous cuies, aie cast into the depths of despaii by fail- 
ing to find any such thing They find, to be sure, ^latients with the vari- 
ous neuroses of the heart who, in many instances, feel that they have, and 
in reality have been, greatly benefited by their so]Ouin, but what they find 
IS in such striking disproportion to what they expected to find that the re- 
sult is disheartening Finally, in some of the spas, at least, peihaps in all 
to a gi eater or less extent, the entire institution is legarded as a commercial 
asset of the inhabitants to be advertised m the usual flamboyant tashion, 
rather than as a scientific mode of treatment In consequence the patient 
IS frequently advised to do many things which tend to the pecuniary wel- 
fare of the place rather than to his benefit That this, of course, does not 
apply to the really highly trained, conscientious, and skilful physicians who 
aie to be found in greater or less number in most European spas at least 
IS of course self-evident 

The advantages of the artificially prepared baths are, first, the ease of 
their preparation, the readiness with which they may be graduated in tem- 
perature and composition, their cheapness, and the fact that they may be 
given almost any place It goes without saying that the physician who 
administers them must exeicise exactly the same accurate supervision of 
them and must be as thoroughly familiar with the practical minutiai of 
their administration as he would expect to find with the directing phy- 
sician at a well-equipped spa Theie has been a great deal too much ritual 
and ceremony thiown around the administration of procedures of this sort, 
and what is really not an especially complicated matter has been made to 
appear a matter of such consequence that it would be presumptuous for 
the average man to even undertake it It must never be lost sight of that 
a large part of the success of the Nauheim bath is due to the fact that the 
patient goes to Nauheim in the confident expectation of being cured, hav- 
ing made many sacrifices, and being willing to make more, and to the fact 
that he is free from his business or honseboid cares In other words, much 
of the supposed success attendant upon the baths at Nauheim would be 
obtained at Nauheim without the baths 

Regal ded from the standpoint of the American physician, of whose 
patients only a very small number could he induced to visit a European 
spa of sufficient renown to have the name mean much to him, the artificial 
Nauheim bath has proven of great use. The spa tieatment in this country 
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has reached only a veiy msignificant development, as compared with Con- 
tinental comitiies, and in consequence results of spa treatment in America 
are infinitely less satisfactoiy than abroad The disadvantages of the arti- 
ficially prepared bath lie pimcipally in the fact that relatively few phy- 
sicians have caied to give the amount of careful study which is necessary 
to cany out the bath tieatineiit scientifically The busy piactitionei will 
say that he has neither time nor inclination to supervise acciiiately their 
administration, and without this little that is satisfactory can be accom 
plished 

The I7atueal Baths — hTauheim possesses five principal springs, of 
which, at the present time, Spimgs Nos 7, 12, and 14 are alone used in 
the preparation of the baths The details of the arrangements cannot be 
gone into heie, suffice it to say that the giadnation of the baths is obtained 
by an admixtiiie of the water from different spiings in appropriate pro- 
portions Some of the watei is peimitted to stand in reseivoirs, so that it 
loses most of its caibon dioxid, and from this the weakest bath, the simple 
thermal bath, is piepaied In addition to this some of the water is ob- 
tained from lateral pipes taken diiectly from the main pipe of the 
spring This, of course, still retains its entire CO 2 content, and is used 
for the sparkling baths (Sprudelbader) By admixture of this water with 
water which has stood in reservoirs every conceivable modification may be 
had The temperature may be, if necessary, lowered by the addition of 
ice 

Eor the purpose of letaimng the CO 2 content of the water, and to keep 
the natural temperature as ncaily as possible, siibteriancan reservoirs, 
built 111 such a way as to letain the temperatuie, have been piovided for 
the three springs mentioned This retention of the caibon dioxid gas keeps 
the calcium and iron salts in solution, pioducing a water which is clear 
and transparent The water of those springs which is collected in open 
reservoiis loses its CO 2 m such a degiee as to produce a precipitation of 
iron salts 

Still another bath is sometimes given here, the flowing Sprudel bath 
In administering this bath the uater is permitted to enter under some 
piessuie, and during the entiie duration of the bath is allowed to lun 
through suitably constiucted overflow pipes This makes by far the great- 
est demands of any upon the heart, so that it should only be given to pa- 
tients whose cardiac power can be brought up to a fairly high degree of 
efficiency. 
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ANALYSIS OF THE NAUHEIM WATERS 
(Modified pbom Bezly Thorne) 


Constituents 

Spring No 12 
Friedrich 
Wilhelm’s 
Quelle 

Spring No 7 
Grosser 
Sprudel 

New Sprudel 
No 14 

Chlorid of Sodium 

29 2940 

21 8245 

24 0692 

Chlorid of Lithium 

0 0536 

0 0492 


Chlond of Potassium (Caesium, Rubidium) 

1 1194 

0 4974 

1 0825 

Chlorid of Ammonium 

0 0712 

0 0550 

0 0660 

Chlorid of Calcium 

3 3249 

1 7000 

1 6327 

Chlorid of Magnesium 

0 5255 

0 4402 

0 5634 

Bromid of Magnesium 
lodid of Magnesium 

Sulphate of Calcium 

0 0083 
Trace 

0 0060 


0 0352 

0 0347 

0 0602 

Sulphate of Strontium (with Baryta) 

0 0499 

0 0390 


Bicarbonate of Calcium 

2 6012 

2 3541 

1 8423 

Bicarbonate of Iron 

0 0484 

0 0383 

0 0303 

Bicarbonate of Manganese 

0 0069 

0 0065 


Bicarbonate of Zinc 

Earthy Matter 

0 0089 

0 0104 

0 0044 

Sihcic Acid 

0 0213 

0 0325 

0 0193 

Arsenate of lion. 

0 0002 

0 00036 


Phosphate of lion 

0 0007 

0 00046 


Orgamc Substances 

Tiace 

Trace 


Amount of Solid Constituents 

35 3573 

26 3539 


Specific Gravity 

Carbonic Acid Gas, Retained 

1 02757 

1 02088 

0 8221 

Carbonic Acid Gas, Free 

*1 0074 

**3 1756 

1 1905 

Temperature (Fahrenheit) Celsius 

Outflow in 24 hours (Normal) 

(95 54) 35 3 

(88 88) 31 6 

(88 16) 31 2 

1725 

782 


In Cubic Meters (Valves half closed) 

782 

529 


Depth of Well in Meters 

180 

159 6 



*=578 93 c c ** = 1340 46 cc 


Abtifioial Natjhbim Baths — ^It lay m the nature of things that a 
proceduie so widely used as have been the Nauheim baths should be arti- 
ficially imitated in many different forms Into many of these a good deal 
of unnecessary complexity has been mtioduced, and in others, in the inter- 
est of supposed simplicity of administration, the most valuable feature of 
the baths, namely, the capacity of being graduated in their composition as 
well as in tempeiature, has been lost To intelligently judge of the merits 
of different forms of artificial baths which are on the market, the following 
facts should be borne in mind Eirst, the most essential thing about the 
bath IS the temperature Second, the next most important thing is the 
amount of carbon dioxid which is held in solution in the bath water, to- 
gether with an accurate means of measuring this amount Third, the 
amount of the salts used is of minor importance The temperature is, of 
course, independent of the chemicals used, and is regulated without diffi- 
culty It is to the second point that especial attention must be paid in the 
use of the artificial baths In many of these, as obtained commercially, 
the sodium bicarbonate and whatever acid salts may be used are put up in 
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packages in the proper relative proportion, but m such foim as to make it 
difficult to use the amount necessaiy for a given concentiation of CO2 with- 
out leweighing the chemicals 

To use artificial baths which come in ready, prepaied packages, and hence 
if used aeeoiding to diieetioiis will always furnish a bath of one and the same 
concentration, is to 1 enounce the valuable featuie of progressive increase in the 
strength 

Composition — The composition of a ISTauheim hath consists essentially 
of sodium ehlorid, calcium chlorid, and carbon dioxid To produce the 
carbon dioxid artificially two methods may be made use of, both having 
this in common that the carbon dioxid is liberated from the sodium bicar- 
bonate 

The original method, as suggested by Schott, is to decompose the sodium 
bicarbonate by means of concentiated hydrochloiic acid, accoiding to the 
formula, lSraITC03+IiCl=IsraCl+H20+002 

By simple substitution of the atomic weights it will be seen that sodium 
bicarbonate and hydrochloric acid combine in the proportions of 86 to 
36 5 or as 100 to 42 The hydiochloric acid of the pharmacopeia contains 
31 9 per cent by weight of the gas TICl It requires, therefore, about one 
and one-fourth parts by weight of the strong acid to one part by weight of 
the sodium bicarbonate The specific gravity is about 116, so that for or- 
dinary purposes of calculation the usual assumption that 100 grams of the 
crude acid will have a volume of about 75 cubic centimeters is sufficiently 
accurate The proper proportions are then as many cubic centimeters of 
crude acid as we take grams of sodium bicarbonate Since, of course, but 
a certain amount of CO2 can be derived from a given weight of sodium bi- 
carbonate it makes no difference if there should be a slight excess of hy- 
drochloric acid 

The second method of generating OO2 is by the action of acid potas- 
sium or sodium sulphate on sodium bicarbonate according to the formula 

hTaHOOs + IsTaHSO^ = hTagSO^ + H2O -f COg 

It will be seen by simple substitution of the atomic weights that sodium 
bicarbonate and sodium bisulphate combine in the proportion of 7 to 10 
If the OO2 be generated by this method for each 7 parts by weight of the 
bicarbonate 10 parts of sodium bisulphate should be added 

The two methods ]ust described are the only ones which may be carried 
out anywhere without especial apparatus There are advantages in each 
method. If sodium bisulphate be used the chemicals are easier to handle, 
and there is, perhaps, less danger of accidents such as might conceivably 
occur in the handling of strong hydrochloric acid The disadvantages of 
this salt are that it is exceedingly hygroscopic , that it attacks the tub read- 
ily, so that it IS necessary to use rubber sheeting to protect the latter, and, 
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finally, that the evolution ol 00^ doeb not go on bo unitoimly throughout 
the difieieiit poitioiib o± the hath In addition to tliib the salt is not veiy 
easy to obtain in a satisfactory condition. 

If hydrochloric acid be used the principal objection is that there is 
some difficulty in handling the acid because of the danger of breakage 
The writer, after a fairly extensive use of both methods, has found the lat- 
ter, under the conditions which obtain m our Ameiican cities, by far the 
most simple It has the prime advantage that it is by far the easiest to 
graduate satisfactorily 

If this latter piocediire be adopted the technique of giving a bath is as 
follows The sodium chlorid is fiist dissolved in hot water, the calcium 
chlorid added and dissolved It should be previously coarsely pulverized 
The sodium bicarbonate is now added and dissolved A precipitate of cal- 
cium carbonate is formed, noticeable in the turbidity of the watei The 
hath is now made up nearly to the full amount at the light temperature 
Usually 50 gallons (200 liters) aie required The hydrochloric acid is 
now added in the following manner The necessary amount is placed m 
an ordinary bottle, or, better, two, the stopper loosely inserted oi the thumb 
placed over the mouth and the bottles quickly inverted in the watei Hold- 
ing the bottles perpendicular, mouth down, they are moved about slowly 
close to the bottom of the tub, until by diffusion the water leplaces the acid 
This lequiies, as a rule, fully ten minutes, and in the strongest baths 15 
or 20 minutes As it is the COg which remains dissolved in the water, and 
not that which escapes, which is the active agent, the importance of this 
will he clearly seen Great care must be taken to prevent the ebullition of 
the carbon dioxid at a rate faster than it can he absorbed by the water 
With the proper technique the water and acid mix in the lower stiata of 
the water and the evolution of gas is not complete until a moie thorough 
mixture of acid and water takes place as a result of the agitation produced 
by the patient getting into the hath 

A modification of this method consists in introducing the hydiochloric 
acid with the patient in the bath by means of a long flexible tube reaching 
to the bottom of the tub The objection to this method is that it is some- 
what difficult to introduce the acid without danger of having it come in con- 
tact with the patient's skin 

If the hath has been prepared as recommended the patient lets himself 
down into the water, taking care to produce as little agitation of it as pos- 
sible, since violent stirring produces rapid ebullition and escape of gas 

While in the bath no nnnecessaiy movement should be made, and under no 
eiicurastanees should the patient rub himself or exeii himself in any way what- 
soevei In all excepting the milder baths the body will soon be seen to be cov- 
ered with minute bubbles, which are, of course, the bubbles of CO,, and which it 
is important to pieserve, since it is to stimulation of these upon the skin 
that the baths owe then peeuliai efficiency 
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A large nuiiibei oi diflerent device& foi geneiating COa, more esjpe- 
cially suited to the needs oi liospitalb and saiiatoiia, have been iiitioduced 
Some oi these admit the COg directly in the form of a gas which is liber- 
ated in the lower strata of the water. A slight expeiience with these has 
convinced the writer that they are unsatisfactory because of the large 
amount of gas that escapes Other processes have arrangements ioi mix- 
ing CO 2 and water very intimately, and then the niixiure is admitted to 
the bath As all these devices are, because of their complexity and high 
price, suitable only for institutions, their advantages and disadvantages 
need not be discussed here 

Genekal Rules foe the Nauheim Baths — The first hath should be 
in the nature of a trial, and care should be taken to have its temperature, 
salt, and CO 2 content well within the limits of the patient’s tolerance If 
there be any doubt as to this it is advisable to begin the course by omitting 
the CO 2 entirely, and with the temperature near the indifferent point The 
first one or two baths, at least, must be under the physician’s direct super- 
vision or that of a trained assistant If, after the first momentary shock of 
entering a cooler bath, a sensation of cold is still complained of the bath 
must at once be made waimer, and if it be very marked the bath must be 
discontinued In this trial bath the blood pressure should be taken just 
before entering the bath, and again after a few minutes of immersion 
On any evidence of a lowering of the pressure, and especially if this be as- 
sociated with even slight cyanosis, dyspnea, or a sense of oppression, the 
bath should at once be discontinued The patient should always be warned 
as to the necessity of entering the bath quietly, and especially against the 
very natural tendency to rub himself to overcome the initial chilliness. 
An important point is to avoid an unusual degree of warmth in the bath- 
room A temperature of 63° to 65° E (17-18° 0 ) should not be ex- 
ceeded Occasionally patients complain of headache or slight vertigo fiom 
inhalation of caibon dioxid gas This is mvaiiably an indication of iaulty 
technique of administration The simplest way of solving the difficulty 
IS by fanning the patient diligently, which removes the CO 2 which has 
accumulated in a stratum on the suiface of the watei 

At the end of the bath the patient should be carefully dried, prefeiably 
while lying down. He should not be allowed to assist himself in any way, 
and should be put to bed for the following two or three houis Under 
favorable conditions a strong desire to sleep manifests itself, and the pa- 
tient generally has a long, refreshing nap, from which he awakes much in- 
vigorated 

In regard to the tune of giving the hath, the writer strongly prefers the 
middle of the forenoon It is highly undesirable to give them before breakfast 
on an empty stomach Some have recommended giving them in the evening so 
that the patient may go to sleep immediately afterwards As the patient is 
usually fatigued by the events of the day, this seems, on the whole, injudicious 
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The frequency of the baths must vary with the indiviclnal case, and no 
schema shonld be set np as applicable to all oases In a geneial soit of 
way they shonld not he given, except with especially lobiist patients, more 
than three times the first week, and four times during each of the two fob 
lowing weeks. The criterion shonld always be the result obtained in the 
previons bath If this was satisfactory, if the patient felt refreshed, if the 
behavior of blood pressuie and pulse rate were satisfactory the next bath 
may be proceeded with without any hesitation, its temperature a little de- 
creased and the COg content made a little greater 

The duiation of the individual bath should be from five to ten ininiites 
in the milder baths, increasing to twenty minutes for the stiongest 

The total number of baths to be given must be prescribed strictly 
according to the necessities of the individual case Little can be hoped 
for in the way of permanent results unless twenty-five to thirty-five baths 
are given Any attempt to lay down a general scheme of either time, 
dniation of treatment, temperature, or strength of the baths suitable for 
all cases must end in disaster A common practice, and one which can- 
not be too severely condemned, is to send the patient to either some in- 
stitution or a spa, provided beforehand with explicit directions as to the 
conduct of the baths They should be given invariably under the abso- 
lute control of the attending physician, or else the treatment of a case 
should he temporarily placed in the hands of the physician who is to 
superintend the bath treatment 

"When the baths aie well tolerated, an endeavor should be made to 
increase the strength of the heart up to the point where the patient takes 
the strongest bath at the coolest temperatuie The coolest usually given 
are 77'^ F (25° C ) In the more seveie cases 86° F (30° 0 ) should 
he the minimum temperature 

The maximum strength of the hath is attained when a sodium bicar- 
bonate content of 1,500 grams (3 3 lbs ) with 1,500 c e (50 fluid ounces) 
of HOI are used The salt content is of much less importance than the 
other factors In the weaker baths we may begin with 1 per cent and 
increase to 3 or 3^2 per cent of sodium chloiid This would he, calcu- 
lated for 50 gallons of water (about 200 liters), 2 kilos (4 4 lbs ), in- 
creased to 6 kilos (13 2 lbs ) The CaCly content should he 400 grams 
(14 ounces) to begin mth, and tins increased to 1,000 grams (2 2 lbs ) 
in the strongest baths 

A number of different schemes have been invented by different writers 
for the graduation of the artificial baths, the most usual of which is to 
divide them into three groups* weak, medium, and strong The writer 
IS strongly opposed to any sneh schematic arrangement, as it tends to 
produce, as do all similar schemes, a routine which is hard to break away 
from. Moreover, the thing above all others which is especially advan- 
tageous in the baths is the exact dosage which may he given, and this, 
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of course, is entirely lost if sneli a routine be employed If the physician 
has the proper intelligent supervision over his patient, he shonhl make 
such changes as he deems advisable in successive baths, or, at most, after 
each group of two oi three baths Much of the discredit which has been 
brought upon the use of the baths has been dne to a lack of aj^picciation 
of the necessity of accurate attention to these details The following rec- 
ord of a senes of baths prescribed leceiitly for a patient uiidei the woitei’s 
care may serve as a guide Each bath was given in appioximalely fifty 
gallons of water The jr^ficnt was seen after each bath and generally 
daily, and m the first four baths the blood pressure was noted at the 
beginning and end of each bath, with, as a matter of course, the fre- 
quency It should be especially noted that the changes instituted were 
made from day to day, and not according to any preconceived ariange- 
ment • 


No of 
Bath 

Day 

Duration 

Minutes 

Temp 

Fahr 

Sodium 

Chlorid 

Calcium 

Chlorid 

Sodium 

Bicarb 

Hydro- 
chloric Acid 

1 

1 

5 

92 

5 lb& 

H lb 

00 

00 


2 







2 

3 

5 

90 

5 


00 

00 


4 







3 

5 

6 

88 

5 

H 

8 oz 

225 cc 


6 







4 

7 

6 

88 

5 

1 

8 

225 


8 







5 

9 

7 

87 

6 

1 

8 

225 


10 







6 

11 

7 

87 

6 

1 

1 lb 

450 


12 







7 

13 

8 

86 

6 

iH 

1 

450 

8 

14 

8 

86 

7 

IM 

1 

460 


15 







9 

‘ 16 

9 

85 

7 

m 

1 

450 


17 







10 

18 

10 

85 

8 

2 


450 

11 

19 

10 

I 84 

8 

2 

IM 1 

675 


20 







12 

21 

12 

84 

9 

2 


675 

13 

22 

12 

83 

9 

2 

IM 1 

675 


23 







14 

24 

14 

83 

10 

2 

m 

675 

15 

25 

14 

82 

10 

2 

1V2 

675 


26 







16 

27 

16 

82 

10 

2 

2 

900 

17 

28 

16 

81 

11 

2 

2 

900 


29 







18 

30 

18 

81 

11 

2M 

2H 

1125 

19 

31 

18 

80 

12 

2M - 

^ 23^ 

1125 


32 







20 

33 

20 

80 

12- 

2M 

3 

1350 

21 

34 

20 

79 ^ 

. "13 

2K 

3 

1350 


35 








Four additipjiaT baths were given of the same strength as the last one 
in the table,. Vifith a day intervening after the second hath, making a total 
c 
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of twenty-five fiatlis, of whicli the last five were approximately of the 
same strength as the strongest of the natural baths 

A mistake which is commonly made is to permit a patient, after a 
course of tieatinent, to resume at once his ordinary vocation The patient 
should work back gradually to the life he led previous to treatment This 
IS especially tiue in cases where the patient’s vocation brings with it a 
fair amount of physical exertion. 

Oxygen Baths. — The widespread use of carbon dioxid baths and the 
fact that part of their utility, at least, is due to the CO2 content has led 
to the effort to leplaee the GO2 by means of other gases The best known 
of these are oxygen baths, introduced by Sarason, and to be obtained com- 
mercially under various trade names In most of them the oxygen is 
obtained by means of the chemical reaction of salts dissolved in the bath 
water. Exact experiments in regard to the oxygen baths, of the same 
kind as those of Otfried Mueller for the COj baths, have not been made, 
but it can scarcely be doubted that the action of the oxygen baths will 
differ but little from that of the CO2 baths A fair amount of experience 
with those foims which aio commercially obtainable 111 America has 
led the writer to believe that they probably vary widely in composition, 
and, as they are distinctly less easy to control than the OO2 baths, their 
use cannot be recommended 

Hydroelectric Baths. — The importance which hydroelectric piocedures 
have assumed in the therapy of cardiac diseases is not great In spite of 
the manifestly gioss exaggerations of their utility which have character- 
ized some of the reports, they have a distinct, though very limited, field 
of use It IS impossible, within the limits of an essay of this soit, to 
enter into the details of either theory or technique Sufiice it to say that 
the sinusoidal current is, in general, to be preferred to either the galvanic 
or the faradiG cm rent, because of its greatly lessened tendency to produce 
muscular contractions Two methods of application are generally used in 
giving these baths fiist, the full bath, and, second, the four-cell bath 

In the full bath the patient is immersed in water, at the indifferent 
temperature, and the cuirent allowed to pass through the body by elec- 
trodes placed 111 suitable positions In the four-cell bath the patient, with 
arms and legs bare, sits in a chair with each arm and leg immersed in 
receptacles of suitable size and shape By means of large carbon elec- 
trodes contained in these receptacles the current is conducted into the 
water, and from this into the patient’s body 

The physiological action of a hydroelectric bath, whether it be given 
in one manner or another, is the same The hydroelectric bath is neither 
more nor less than a bath dependent for its effects upon peripheral stim- 
ulation The current produces certain effects upon the sensory nerves 
wh]ch, in turn, act refiexly upon the heart and vessels. In general, the 
increase m the rapidity of the blood flow is proportional to the strength 
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of current Tlie peripheral vessels show a constriction more or less pio- 
poitional to the cm rent strength. 

It should he stiongly emphasized that theie is no peculiar efficacy inherent in 
the use of electiieity itself 

The most accurate investigations into the physiology of these baths 
have been made by Yeiel^ in the Rombeig clinic. Tie comes to the follow- 
ing conclusions The sinusoidal four-cell baths exercise the heart in the 
same way as the CO2 baths. The greatest caution must be exercised with 
the dosage, which must never be schematized The best criteria for the 
dosage are the subjective sensations of the patient A distinct feeling 
of fatigue, which does not yield to a short rest, should lead to a weakei 
cm rent with the next bath We consider the sinusoidal fom-cell bath an 
excellent supplement to the balneological treatment of cardiac diseases, 
which admits, without a full bath, of a distinct action upon the cii dila- 
tion in the sense of exercising the heart On the other hand, we must 
emphasize that so strong an exercise cannot be obtained with them as with 
the CO2 baths The difference between the current strength which is 
useful to the ciiculation and that Mhich bungs about the reverse harmful 
effects is frequently a very slight one The differences in susceptibility 
to them are much greater than in the case of the CO2 baths, which stim- 
ulate the skin by means of the thermic stimuli This vaiiation in suscep- 
tibility IS piobably due to difPeiences in conductivity of the skin The 
elcctiic four-cell baths are especially useful wheie we wish a mild balneo- 
logic excitation of the cardiac activity, and for any reason cannot apply 
the CO2 baths 

These lesults and conclusions of Veiel should form the basis for the 
deteiniination of the indications 

Indications — The hydioelectric baths, precisely in the same manner 
as the CO2 baths, require a hemt ivhich is capable of lesponding to in- 
creased demands upon it These baths should never be used excepting 
in the milder degrees of relative caidiac insufficiency. The statements of 
some authors that even seveie, almost absolute, caidiac insufficiency is 
benefited by them has no foundation, either in theory or expeiiment 
Hydroelectric baths offer no advantages over the OOg baths, and no effects 
can be pioduced by the electric baths which may not be had moie readily 
and moie certainly by the use of the CO2 baths. Since, as Veiel states, 
the difference between useful and harmful current strengths is a very 
slight one, theie is distinctly greater liability of producing harm to the 
patient than is the case with the OO2 baths Hervous patients, in general, 
tolerate hydroelectiic baths badly. The reported cases of marked dim- 
inution of caidiac dilatation after a single bath have no moie foundation 
in fact than have the similar cases reported after a single OO3 bath. 
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tenance of a normal circulation, and wEile recognizing the fact that gym- 
nastics exert the largest pait of their action upon the peiiphery, yet Hase- 
bioek unquestionably goes too far in regarding all the ellects of gymnas- 
tics upon the heart as purely secondary. This is a matter of consider able 
impoitance, since, weie TIasebroek’s conclusions to be taken as literally 
collect, we should be compelled to believe that active exercises actually 
lessen the woik of the heart instead of increasing it, as we have already 
seen to be the case. As previously stated, passive exeicises have no diieci 
effect at all upon the heart, and may, through their influence upon the 
peripheral circulation, actually lessen its woik to a certain degiee Active 
GVGicises, however, of whatsoever hind, hung luith them an increased 
amount of ivoih for the heaii 

Tlerz calls especial attention to the fact that the muscles aie the most 
important structures for the development of energy, and for this reason 
it IS of the very greatest importance whether muscles are active or in- 
active In circulatory diseases the muscles are, as the result of the dim- 
inished blood supply, pooily nouiished, and Herz considers that under 
these circumstances an increased supply of blood to the musculature would 
have a most inipoitant stimulating effect upon the metabolism, nervous 
system, etc , of the entire organism While this author does not consider 
the stimulating effect of muscular woik upon the heart and the entire 
oigamsm as its most important effect, be does lay considerable stress upon 
the idea that the mechanicotherapeutic excitation of the heart is to be 
placed upon the same basis as the medicinal therapy, except that in the 
latter the material pioducmg the excitation is intioduced from without 

Indications and Contraindications. — In the case of the passive move- 
ments, which make no demands upon the heart, the indications are ex- 
ceedingly simple They may be used in all cases of chronic myocardial 
insiifflciency from whatsoever cause Their principal utility is in assist- 
ing the peripheral flow of blood and lymph, and in preparing the patient 
for a gradual transition to the various forms of active gymnastic move- 
ments We must only expect such results from passive movements as 
proceed from an improvement in the peripheial circulation 

The indications for the use of active movements are derived from 
the consideration of two fundamental points. Eirst, active movements 
produce an increase in the work performed by the heart Second, the 
heart muscle, like the skeletal muscles, is capable of lespondmg to woik 
properly adapted to its strength by an increase in the force of its contrac- 
tions In the case of active movements, we are confronted with somewhat 
similar conditions to those which obtain with the Hauheiin baths, since 
the exercises, like the baths, produce increased work for the heart 

The cardinal point to be considered in selecting cases for treatment 
by active movements is as to whether that particular heart possesses a 
degree of reserve power easily sufficient to carry out the movements in 
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question. In this respect the same conditions obtain as in the case of the 
IsTauheim baths Because of the gieat popularity which the gymnastic 
treatment of heart diseases has attained, this has been in only too many 
instances entirely lost sight of, and patients have been subjected to one 
or the other systems of active movements with little or no regard as to 
whether it was possible for the heart to master such movements Since 
the heait must possess some degree of leserve powei, in Older to master 
any active movements, it is evident that absolute cardiac insufS.ciency is 
to be rigorously excluded ISTot only this, but the more severe degrees of 
relative insufficiency are equally unsuitable Cases with maiked cyanosis 
and dyspnea, developing even while at rest, with marked swelling of the 
liver, consideiable degrees of anasarca, and, still more, with serous effu- 
sions in the body cavities aie to be rigorously excluded from treatment by 
gymnastics Suitable cases are those attended by moderate dyspnea on 
exertion, with little or none while sitting still or lying down Slight 
venous stasis of the liver, evidenced clinically by a little enlaigemeiit and 
tenderness, especially over the left lobe, should be consideied as the most 
maiked symptoms permissible in a case to be treated by active gymnastic 
movements Eor the same reasons, aneurysms, or cases associated with 
aneurysmatic dilatation of the aich of the aorta, form conti amdications 
All forms of acute cardiac insufficiency are unsuitable, and, as a matter 
of course, acute endocarditic processes, whether these form the first attack 
or are a recrudescence superimposed upon a chronic endoeaiditis 

Cases of arteriosclerosis do not form an absolute conti amdication, 
but, on the other hand, demand the veiy greatest possible caie in the use 
of the method It will be lemembered that it is in just Lhis group of 
cases, where compensation is already shamed to its uttermost limit, or 
may, indeed, have already passed this limit, that we find the greatest in- 
creases in blood pressure on exercise If there has been a tendency to 
cerebral hemorrhage, even though very slight, all active exercises would 
be bettei omitted 

When we reflect upon the fact that the exercises which can '*be appro- 
priately employed are of very small moment as compared with those which 
a vigorous man of the laboring class, in the ordinary pursuit of his voca- 
tion, would carry out, an additional fact becomes self-evident We may 
expect no improvement from gymnastics in cases where the patients have 
been accustomed to even a moderate amount of physical exercise in the 
daily routine of their lives, and certainly none wheie they have been 
accustomed to severe manual labor These patients have alieady a myo- 
rarclium which has hypertrophied in diiect proportion to the develop- 
ment of their skeletal musculatuie, and yet, in spite of this physiologic 
hypertrophy of the heart, the myocardium has proven insufficient to com- 
pensate the disease process In hearts such as these the insignificant 
amount of exercise for the heart muscle represented by such gymnastics 
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as tlie Schott or Elerz movements is of very small moment as compared 
to the amount of exercise to which these hearts have been accustomed 
Elence, little can be expected in this group of cases fiom such movements 
A failure to take into consideration this fundamental fact has resulted 
in many patients being subjected to a course of gymnastics, whose myo- 
cardium was alieady hypertrophied as a result of hard manual labor, and 
yet which, in spite of this hypertrophy, had proven insufficient Diider 
these circumstances not only do the gymnastics do no good, but, if per- 
sisted 111, are exceedingly likely to work actual harm through over exertion 

The eouveise of what has just been said is equally self-evident The best 
results aie obtained from gymnastics in patients who have lived a sedentary life, 
with a minimum of physical exeition, and with feebly developed skeletal mus- 
culature, such as IS commonly seen m the oidmaiy degrees of obesity In this 
gioup of patients the heait, as the lesult of the small demands made upon it 
by the mode of life of the patient, is feebly developed, gymnastics, therefoie, 
cause such beaits to put foitb a considerable degree of exertion, and hence, when 
piopeily applied, are an important aid in piodueing the desiied hypertrophy 

lust because the heart in these cases has not been accustomed to the 
demands made by vigorous physical exertion, extraordinary care must be 
taken with the dosage of the exercises In the beginning the lightest 
movements must he carried out only for a very short space of time at 
each seance, and an increase in time and severity of the exercises should 
be undertaken only when the heart has shown itself competent to meet the 
demands of the milder exercises 

One of the most important uses of gymnastics is as an after-tieatment 
in cases where, by other means, hearts with vaiying degrees of myocardial 
insufficiency have regained, in gi eat measure, their lost compensation To 
further develop the strength of the heart, gymnastics are of the greatest 
use Especial care should he taken not to prescribe active gymnastics in 
cases where other measuies which tax the heait are being used at the same 
time This is a common error, and not infrequently the combination of 
CO2 baths and active gymnastics proves sufficient to overstrain a myocai- 
dium -which would he strong enough to master either by itself 

Methods and Technique. — In general, we may distinguish between 
two gieat groups, first, those exercises earned out by the aid of machines, 
meclianogymnastics , second, those exercises which are carried out with- 
out mechanical aid 

Mechanogymnastics. — In this system the exercises are carried out by 
means of elaborate machines, and are largely passive in character These 
machines, which are capable of producing almost every variety of motion, 
were first intioduced by Zander of Stockholm, 111 whose hands the method 
leached a consideiahle degiee of perfection There can he little doubt of 
the usefulness of this method, piovided, alwa^^s, that the physician him- 
self have exact supervision of the exercises, or, at the very least, that the 
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cliiection of them be under the care of some one who is carefully trained 
in the method and in the dosage of the exeicises On the othei hand, 
the method cariies with it the vei;s gieat dangei of oveistepping the lim- 
its of the patient’s caidiac leserve powei All such methods, which in 
then essence aie absolutely mechanical, and involve the expenditure of 
considerable sums of money for appaiatiis and maintenance, must, in the 
veiy natuie of things, be earned on in institiilions wheie it is well-iiigli 
impossible for the physician to have an accurate supeivision of his pa- 
tient 

The wiiter’s somewhat limited expeiienee with the Zandei methods leads 
him to the following conclusions Undei ideal conditions, with strict individu- 
alization, under the diiect guidance of the physician, who must of necessity he moie 
or less tiained in the aiiplication of the method, the Zandei methods pioduee as 
good, but no bettei, lesults than similai exeicises earned out manually Undei any 
but ideal conditions there is infinitely gieatei dangei of the patient oveiexeitmg 
himself in the meehanieai than iii the nu-jiiuai systems 

In addition to the Zandei appaiatus, an exceedingly ingenious senes 
of apparatus on the same geneial pimciple has been elaboiated by Max 
Hciz of Vienna Judging fiom bis desciiptions and the caie with which 
the details of construction have been attended to, they should prove fully 
the equal of, oi even superioi to, the Zandei appaiatns The writer has 
had no practical experience in then use 

Systems of Exercises. — Of the large number of systems of exeicises 
which have been recommended for cardiac conditions, but three have 
attained any lasting claim to peimaneiiey These aie, in the oider of 
their development, the Schott method, the Oeitel’s Terrain-Kur, and the 
method of Max Ilerz. The latter method is, in reality, a combination of 
^ arious systems Herz, in an exceedingly carefully thought out analysis, 
has shown that many of the points in winch the diEeient systems were 
supposed to he in diiect opposition to one another were, in reality, upon 
a more correct analysis, points of similaiity The Herz system must he 
regal clecl as the most accurately analyzed, carefully wmikecl out, and most 
scientifically founded system of gymnastics at piesent existing 

The Schott Exercises — Resistive Exekcises — Schott lays down cer- 
tain fundamental points which should he oh'served in carrying out these 
exercises 

1 The patient should be always Avaincd to cany out the movements 
so slowly that there shall not he the slightest sensation of efioit Schott 
was accustomed to tell his patients that while caiiyiiig out the movements 
they should always have hiealh enough to carry on a conversation wutli 
comfort simultaneously 

2. The movements should he carried out at a unifoim rate from be- 
ginning to end 
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8 A pause should he made after each movement 

4 The movements should be made m such an oidcr that new muscle 
gioups aie bi ought into action successively Only after all the skeletal 
musculature has been brought into play should the cycle of movements, 
if the patient be fresh enough, be repeated 

6 This lattei condition may be complied with by simple considera- 
tion of the geometric conditions of the various joints, and then muscula- 
ture 

6 The gymnast must leain to apply the resistance which he opposes 
to the movement at a point nearer to, or farther from, the fulcium, ac- 
coiding to the lelationship existing between his own strength and that of 
the patient As the patient’s stiength increases the resistance is to be 
made at a point farther removed fiom the fulcrum 

Y The gymnast must always exercise care to apply the resistance 
to that side of the limb which is in advance, thus, if the aims aie being 
approximated in a horizontal direction, the resistance should bo applied 
to the volar side If the aims are being separated, resistance should 
be applied to the dorsal side In the case of trunk flexion, the lesistances 
should be made ovei the manubrium steini and over the lumbar spine 
In the case of extension of the trunk, the resistances should be made over 
the neck and the xiphoid process In rotations of the trunk one hand is 
placed upon each shoulder 

8 The gymnast should never encircle the limb, else he is apt uncon- 
sciously to aid, instead of to resist, the motion He should always begin 
as if he intended to force the carrying out of a movement just the opposite 
of the one to be made, and then gradually yield to the patient’s effort 

9 The resistance should be so gaged by the gymnast that, while the 
movement shall ensue slowly and with equal rapidity at all stages, the 
resistance must never be strong enough to suppress the motion entiiely 
If the movements are very slow, considerable resistance may be used 
without danger of overexertion, for the symptoms of which the gymnast 
should be constantly on his guard. These are, especially, dilatation of 
the alsc nasi, slight cyanosis of the cheeks or lips, palpitation, yawning, 
precoidial distress 

The impoitance of these latter admonitions of Schott is especially 
to be borne in mind, since most of the ill results which have followed 
the injudicious use of these exercises have been due either to the use of 
too great resistance by the gymnast, to their too fieqiient repetition, or to 
neglecting to keep a watchful eye for the development of the signals of 
distress 

Befoie proceeding to a study of the exercises employed in tins method it 
should be emphasized that it is not so much the choice of the partieiilai' movements 
which renders the system of value as it is the discretion and good judgment of 
the physician and gymnast 
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In Germany the plij^sician himself not infrequently carries out these 
movements, anrl, while that is not customary m this country, the physician 
should see, under all ciicnmstances, that the peison who acts as gymnast 
should have absolute command of the details Schott himself makes the 
statement that any person of fair intelligence may he taught to cany out 
these movements with an amply sufEcient degiee of accuracy, provided his 
schooling in the movements he superintended the first few times by the 
physician With this statement the writer is in perfect accoid He has 
tieated a veiy consideiahle number of cases, especially among the beltei 
classes, in this way, and in many instances has found an intelligent mem- 
ber of the family to make a most acceptable operator Where a profes- 
sional operator is available, of whom the physician knows to a eeitainty 
that he may be trusted to cairy out the movements with pioper attention 
to dosage, it is perhaps preferable to make use of his services It is un- 
fortunately the case that a large number of those purporting to be trained 
operators in this line of work have but little claim to be considered as 
such If in doubt, it is far wiser for the physician to expend the extra 
time necessary to properly school an intelligent nurse or member of the 
family 

Ann Movements — 1 At the shoulder joint The patient stands with 
arms hanging down by the sides The arms are raised slowly in parallel 
planes in a sagittal direction until they are horizontal, and then back 
again The operator’s hand must be applied to the forearm and wrist 
in such a way that the part of the arm in advance is antagonized by the 
fork formed by the thumb and first finger of the operator 

2 Standing, the arms at the sides The arms are then raised out- 
waid until the hands are on a level with the temples, and back again 
Eesistance as before 

3 Standing, with the aims extended in fionl, palms togethei The 
gymnast’s hands rest upon the backs of the patient’s wiists The arms 
are earned backward in a horizontal direction to the line of the shoul- 
ders, against the resistance of the gymnast’s bands, the latter then al- 
lows his hands to glide aiound so as to make pressure against the palmar 
surfaces of the patient’s hands, and the arms are gradually brought back 
to the starting point It is sometimes recommended in the first movements 
to carry the arms up over the head to the vertical position, but, because 
of the unfavorable hydrostatic conditions thus brought about, it is best not 
to raise the arms above the level of the head 

4 Arms stretched out in front, horizontally, and parallel to each 
other They are then rotated about their axis as far as possible in each 
direction, a motion which includes both pronation and supination, the 
resistance being made by the operator at the wrist 

Movements at the ETbow Jomi — 1 From the nature of the joint, the 

' movements at the elbow are limited to simple flexion and extension. These 
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may be carried out either standing, the upper arms being siippoited by 
the opeiator with one hand, while he makes lesistance to the movement 
with the othei, or, better still, the patient sitting down, Wxtli the elbows 
suitably snppoited, the operator making the lesistaiices and cxeicismg 
both arms simnltaneonsly 

Movements at the W]ist Joint— 1 At the wrist ]oiiit flexions, ex- 
tensions, radial and iilnar abductions aie made in precisely the same way 
(rotations, i. e , pronation and supination, are earned out with the last 
aim movement) 

Movements at the Finger Joints — These are flexions and extensions, 
radial and ulnar abductions The lesistances aie made in piecisely the 
same way as at the other joints 

Movements of the Trunl — 1 Standing, with the arms by the side, 
the trunk is flexed at the hip joint, the knees being kept rigid The re- 
verse movement is then made and the trunk bent backward as far as pos- 
sible 

2 The trunk is flexed laterally, first to the light and then to the left 
In resisting this movement one hand of the gymnast is placed in the 
axilla of the side toward which the patient is making the movement, the 
other hand being placed over the crest of the ilium of the opposite side 

3 Standing, with the hands by the sides, the vertebral column is 
twisted about its long axis, first in one direction and then in the other 
In making the resistance the operator’s hands arc xflaced upon the shoul- 
ders In all trunk movements the writer greatly prefers the astiide-sit- 
tmg position, with arms akimbo 

Movements at the H%'p Joint — 1 With the knee held straight, the 
leg IS raised forward in a sagittal direction to the height of about one 
foot from the ground, the operator making the resistance at the ankle 

2 Starting from the position attained at the end of the last motion, 
the leg IS brought hack again to the vertical, the operator slipping his hand 
around in such a way as to make the resistance against the heel 

3 In a precisely similar way the leg is abducted against resistance 
made over the outer malleolus, and from that position adducted again 
against resistance made over the inner malleolus 

4 With the knee rigid, the leg is extended backward until the foot 
is about twelve inches off the floor, resistance being applied against the 
heel, and fiom this position is brought back again to the vertical against 
resistance applied to the front of the ankle 

Movements at the Knee — 1 These are, from the nature of the joint, 
limited to simple flexion and extension In this exercise, as in all those 
of the lower extremities, the patient stands supporting himself with one 
hand placed upon the back of a chair 

Movements at the AnTde Joint — 1 At the ankle joint simple flexion 

and extension are carried out in the same manner as at the knee The 
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resistances in botli of these aie made in piecisely the same manner as in 
the coiiespondmg inoveraents at the elhoiv and wiist 

Whenever possible, the ivritei picfcis the half-ieclinmg position for 
leg and thigh movements In flexion of the legs, and paitienlarly of the 
thighs, caie should he taken to exhale simultaneously 

In carrying out these exeieises it is much hettei to do them in cycles, 
that IS, to carry out each movement described once, and then, if thought 
advisable, to lepeat the cycle, than to do each exercise a number of times 
before passing on to the next Gieat attention should he paid to the 
breathing, especially since the inability to breathe through the nose is 
an early symptom of caidiac msiifiiciency Even in the absence of other 
symptoms of ovei exertion, the inability of the patient to bieathe thiongh 
the nose should be a signal foi immediate cessation of the exeicises 

All of these exeicises may be grouped together under the geneial 
name of resistive exeicises, since the essence of them is that they are 
made against the lesistance of the gymnast’s hand Schott has devised 
a series of movements in which the resistance supplied by the operator is 
dispensed with, the patient supplying Ins own lesistance To this group 
of movements Schott gave the name of 

Selj’-eesistive Movemenis (Selbsthemmungsbeivegung) — These 
will be described in detail undei the system of movements devised by 
Tlerz 

OerteTs Terrain Cure. — Oertel’s ‘‘^Terrain Kur” was primarily de- 
signed for the treatment of the cardiac insufficiency of the obese, but sub- 
sequently Oertel applied the method to the tieatment of widely different 
cardiac conditions, having that point in common that they all suffered 
from a greatei or less degree of caidiac insufficiency Oertel obseived 
that in mild degrees of cardiac insufficiency long walks, especially climb- 
ing mild giades, pioved exceedingly beneficial. 

The principle of Oertel’s system diffeis in' reality but little from that 
underlying othei systems of active movements He begins with direct- 
ing the patients to walk foi certain distances at a given rate, on the level, 
and then gradually passes to paths having a slight ascent, continuing 
with steepei grades, until finally the treatment ends with tolerably steep 
ascents 

Undei the advantages of Oertel’s method may be named the absolute 
soundness of the principle involved As a matter of fact, this principle 
had been lecognized pievioiis to Oertel’s time by Stokes, who applied a 
similar method in the treatment of the cardiac insufficiency of the obese 
Stokes, ill his treatise on the heart, published in 1854, pages 35Y et 
seq , says. “We must tram the patient gradually but steadily to the giv- 
ing up of all luxurious habits He must adopt early hours, and pursue a 
system of graduated muscular exercise, and it will often happen that, 
after perseverance in this system, the patient will be enabled to take an 
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amount of exercise witli pleasure and advantage, wliich at first was totally 
impossible, owing to the difficulty of breathing which followed exertion. 
This treatment by muscular exercise is obviously moie piopcr in young 
persons than in those advanced in life The symptoms of debility of the 
heart are often removable by a well-regulated course of gymnastics, or 
by pedestrian exercise, even in mountainous districts, such as Switzer- 
land, or the highlands of Scotland or Ireland We may often observe in 
such persons the occuiienee of what is commonly known as “^getting the 
second wind,^ that is to say, during the first peiiod of the day the patient 
sufiers from dyspnea and palpitation to an extreme degree, but by per- 
sevGiing, without overexertion, or after a short rest, he can finish the 
day’s work, and even ascend high mountains with facility In those 
advanced in life, however, as has been remarked, the frequent complica- 
tion with atheromatous disease of the aorta and afiections of the liver 
and lungs must make us more cautious in recommending the course now 
siiecified 

^We should advise the use of such a regimen as wull tend to nourish 
without increasing the bulk of the system, and especially the growth of 
fat. The patient may use fresh meat of any kind freely, but should avoid 
taking an overquantity at any particular meal He should abstain from 
all articles of food which are oleaginous, and probably also the Avhite 
meat He must be forbidden the use of soup or of much milk, and should 
partake of vegetables sparingly IIis use of fluids should also be as spar- 
ing as possible. The best drink would be water, with or without a little 
brandy or wine ; but soda water or any alkaline drinks must be inhibited, 
and he should accustom himself to the daily use of the cold shower bath, 
followed by strong friction over the whole body 

can do little in this disease by mere medicines, but great atten- 
tion should be paid to preserve a free state of the bowels, etc , etc ” 

In addition to this unquestioned correctness of principle, this method 
permits the patient to be out of doors, and, if the treatment be carried 
out in a properly chosen resort, he may deiive the benefits accruing from 
charming surroundings 

The disadvantages are, however, of a rather serious nature All of 
the work is done by a comparatively small number of muscle groups, in- 
stead of being distributed equally over the entire skeletal musculature 
It IS much more difficult to correctly estimate the amount of work that the 
patient is actually performing, and hence it is exceedingly difficult to 
avoid over exertion It has happened to the writer, on several occasions, 
that, in spite of strict personal supervision, rather serious overexerlion 
has occurred, which, of course, nullified much of the good which had been 
accomplished Eor these reasons there is a growing agreement among 
writers on the subject that, in all cases where cardiac insufficiency has 
developed to anything beyond the very slightest degrees, the ^^Terrain 
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Cure” brings with it risks incommeusurate with the good to be obtained 
from its employment Suitable cases are generally to be found among 
obese patients under middle age 

Indications and Contraindications — ^Witb tliese facts m mind, 
we may consider that the principal indication for the application of the 
^^Teirain Cure” is to be found in young patients suffering from obesity, 
in whom the skeletal musculature is weak, and in whom the heart strength 
IS disjnopoitionate to the body weight In such patients, befoie the be- 
ginnings of cardiac insufficiency set in, this treatment is the method par 
excellence to be emjiloyed Under these circumstances the climbing not 
only is of aid in strengthening the heart, but in strengthening the skeletal 
musculature and reducing the obesity as well 

Equally useful is the Terrain Cure as an after-tieatmeiit for patients 
who have passed through debilitating diseases of an acute or subacute 
nature, and in whom the indication to strengthen the heart muscle exists 
The same thing may be said of patients who have had conditions of car- 
diac insufficiency and have oveicome them by means of rest in bed, digi- 
talis, CO 2 baths, etc In these cases, when a fair measure of cardiac 
strength has been restored, the Terrain Cure finds a useful application 
Technique — As a result of the general popularity of Oeitel’s Ter- 
rain Cuie, the loads in a considerable number of resorts have been laid 
out according to the plans suggested by Oertel These roads are divided 
into sections designated by signs, each section representing the distance 
to be covered in fifteen minutes In addition, the various roads are classi- 
fied according to the steepness of their grades into four classes 

Class 1 Approximately hoiizontal paths with occasional rises up to 
five degrees (a rise of 9 feet in 100) 

Class 2 Paths with slight rise up to 10 degrees (18 feet rise m 


100 ). 

Class 3 Paths with steeper rises up to 15 degrees (27 feet in 100). 
Class 4 Very steep paths with a rise up to 20 degrees (36 feet rise 


in 100) 

These various grades are designated by different colors, and in most 
Euiopean lesorts Terrain cards are to be obtained indicating the meaning 
of these different signs The great majority of heart cases should not be 
subjected to a steeper grade than Uo 2, rarely number 3 Grade number 
4 repiesents really pretty steep climbing, which taxes somewhat the aver- 
age normal individual One of the very legrcttable features of the wide- 
spread knowledge of this ^^cure,” especially in Germany, is the fact that 
a laige niimbei of patients with heart disease go to the various lesorts, 
and, guided by the cards everywhere obtainable, undertake these climbing 
exeicises with no medical supervision It need hardly be stated that in- 
finitely more harm than good must come from any procedure carried out 
in this way. 



648 DISEASES OF THE OIHOULATIOH 

The Herz System — ITerz’ system is in leality a combination of nn- 
nierons otliei melliods worked over into a lioinogeneous, progressive, and 
carefully tbonglit out method Herz distinguishes five fundamentally dif- 
feient classes of movements 

Passive Movements — ^A movement may he legarded as passive when 
the part to he exercised is yielded, with no iniisciilar resistance, to the 
force impressed upon it hy a second person As a mailer of fact, an abso- 
lutely passive movement is, in practice, almost an impossibility, since 
more or less active movements are exceedingly apt to be made involnn- 
taiily, especially in the eftort to fix the tiiink The simplest passive 
movements aie flexions and extensions at the wiist 30int, lotations of the 
wiist, pronation and supination of the hand, flexion and extension at the 
elbow ]omt, flexion, extension, and circumduction at the ankle ]Oint, 
flexion and extension at the knee joint To these may be added in some 
cases flexion, extension, abduction, adduction, and cii cninduction at the 
hip joint 

IxERTiA Movements {Pendulum) — These may be defined as strictly 
rhythmical movements, without any external lesistance of consequence, 
but which are regulated by a pendulum-like iveiglit The salient feature 
of the inertia movements lies in the fact that, when they have once been 
initiated by the patient, they may be kept up with regularity with prac- 
tically no further effort In other woids, the patient initiates a move- 
ment which then becomes almost completely automatic, for it reqiiiies 
little or no attention, and in this point is the exact antithesis of the self- 
resistive movements The former are influenced but veiy little by stim- 
uli from the cortical centers, whereas the self -resistive movements demand 
the maximum of concenti ation and are disturbed by anything which di- 
veits the patient’s attention, such as engaging him in conversation 

Herz describes two forms of these movements, those which are car- 
ried out in the manner of a pendulum, and those which aie carried out 
in circles In circulatory diseases associated with cardiac insufficiency 
these movements are of great utility, especially the rolling motions, hy 
means of which the contents of the veins of the extremities are assisted 
in their centiipetal flow The frequent repetition of these may iictnalH 
assist the eii dilation These movements are especially applicable in 
circulatory conditions, because their ihythinic character, whether of 
swinging, rocking, turning, or circling, makes it possible for the patient 
to carry out a consideiahle niimhei of the movements with little or no 
danger of overexertion Herz lays especial sliess upon the fact that flex- 
ions and extensions of the j'oint carried out in this manner (i e , with a 
pendnlum-hke weight) produce a distinctly quieting effect upon the nerv- 
ous system as well as upon the circulation He regards the fact that 
the excitability is diminished as an important attiihiite of this entire 
group of movements This diminution of excitability is most pronounced 
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m respect to the loeripheral ciiculation, and by means of these rhythmic, 
automatic n\ovement& the maiked and labile reaction of the peripheral 
vessels toward stimuli of various kinds is diminished 

By the employment of the various forms of machines introduced by 
Herz a large number of these movements may be earned out, but, as they 
are in general inaccessible to American physicians, they will not be de- 
scribed here Eull details are given in Herz’ woik A number of these 
may be easily carried out with such apparatus only as may be constructed 
very cheaply and simply In a pamphlet on the sub]ect of the “Home 
Treatment of Cardiac Diseases” Herz gives illustrative diagrams, which 
are heie reproduced, and which show the method of application of this 
principle to some of the simpler movements 



Fig 20 — Rotation op the Hand Fig 21 — Flexion and Extension Fig 22 — Swinging op 
AND Arm at the Elbow Joint the Arms 


These movements occupy an intermediate place between the passive 
and active movements, that is, they make slightly more demands upon 
the heart than do the passive movements, but, of course, less than do the 
active, or the self-resistive, movements The apparatus shown in the illus- 
tration consists merely of a simple stiff wooden rod about 1 5 cm in length, 
on the ends of which are fastened firmly two wooden balls of from 12 
to 20 cm in diameter A croquet ball answers fairly well The rod is 
supplied with straps by means of which the apparatus is fastened to the 
arm in the manner illustrated in the diagram Eor the aim-swinging 
movements a simple dumbbell answers every purpose A stirrup iron 
forms a convenient means of fastening the weight to the feet Care should 
be taken in the leg-swinging exercises to have the body properly sup- 
ported In this respect Herz’ diagrams are faulty A useful piece of 
apparatus, which, in one form or another, is to be found occasionally 
already installed, is a stationary bicycle In order to make this applicable 
for this kind of movement all that is necessary is to provide it with a 
fly-wheel of moderate weight. 

43 0 
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It must not be lost sight of that walking on a level surface is, in reality, 
a movement of this sort It is practically a pendulum motion or, at most, 
a pendulum motion with slight weight The act of walking is pi actically 
automatic, demanding no attention Properly executed it is rhythmic, the 
pendulum-hob being represented by the weight of the body alternately 



Fig 23 — Rotation of the Upper Abm Fig 24 — Flexion and Extension ■vt the 

Knee Joints 

placed in front of and back of the point of support The duration of these 
movements should be in most cases from one half to two minutes, seldom 
over three minutes for each movement. 

These two classes of movements, the passive and the inertia move- 
ments, make such slight demands upon the heart that they may he used 
m almost every case for which gymnastics of any kind are suitable 

Self-resistive Movements — These may be defined as movements 
which aie earned out with the most intense mental concentration possible, 
with a rapidity much less than would he employed in cai lying out the 
movements under normal circumstances, and with either no resistance at 
all 01 an insignificant one These movements form an integral part of 
the Schott system of gymnastics Hexz has, however, carried them to a 
much greater degree of perfection The principles upon which the effi- 
cacy of these movements depends are the following If one cariies out a 
movement with an ordinary degree of rapidity he is constantly orientated 
as to the position, etc , of the limb by means of the sensory impressions 
fiom the peiiphery, or, more specifically stated, from the sensory impres- 
sions which arise from the moving joint surfaces and fiom the muscles 
which aie called into action In the case of the self -resistive movements, 
because of the veiy great slowness with which these aie executed, these 
sensoiy impressions are lacking or, at least, are present in such a way as 
to he of 110 utility for the coriect execution of the movement The inaxi- 
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mnm coneentiation of attention must be given to tlie cffoit m order that 
it may be carried out slo'wly without halts or unsought for increase in 
rapidity, and to prevent the development of atactic siibsidiaiy movements 
What the patient actually does is to contract the muscles necessary to cany 
out the movement, and at the same time to voluntarily contract the antag- 
onists in a slightly less degree, so that, as an end result, the movement is 
carried out with great slowness and evenness It soon becomes very evi- 
dent that a considerable degree of weariness ensues after these have been 
carried out foi a short while, which is, of couise, due to the intense mental 
concentration 

Emphasis should be laid upon choosing, for the self-iesistive exer- 
cises, such movements as the patient is accustomed to carry out in every- 
day life, whereas, in the inertia movements, rhythmicity is the guiding 
principle In a majority of people the movements are carried out more 
easily and exactly with the right side of the body , hence, for the purposes 
of self -resistive movements, right-sided exercises are pieferable The self- 
resistive movements produce an increase in blood pressure and, in many 
instances, a slowing of tlie pulse rate There can be no doubt but that 
there is an increased work thrown upon the heart, albeit this is of no 
great moment If desired a very slight resistance may be made to the 
movements by a second person, the intention being rather to regnlate the 
speed at which they are carried out than to coiiveit them into actively 
resisted movements 

The more important movements which are suitable for carrying out 
the piinciple of self -resistance are 

1 Elexion of the wrist joint 

2 Extension of the wrist joint. 

3 Eorearm pronation 

4 Eorearm supination 

5. Foiearm flexion 

6 Eorearm extension 

Y Upper arm raising and lowering 

8 Circumduction of the arms 

9. Elexion and extension at the hip joint 

10 Elexion and extension at the knee joint 

These exercises are, of course, to he graduated, in the same manner as 
all gymnastic movements, hy beginning with one or two and gradually 
increasing their number and frequency While macliines may be used m 
carrying out these movements they are quite unnecessary, and hence we 
prefer to follow the suggestion, oiigmally made by Schott, that they he car- 
ried out with no other resistance than that of the opposing muscle gi’oups 
(so-called ‘Tree” movements) 
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Remembering the very considerable degree of fatigue produced by 
these movements, it is well to interpolate lather longer periods of rest be- 
tween them than is usually the case Each of the series mentioned should 
be done not more than two or three times, or, if no resistance be used, the 
maximum may be five times Herz lecommends following each group of 
self-resistive movements by a number of inertia movements 

Resisted Inertia Movements — These differ from the inertia move- 
ments proper only in that the automatic pendulum action is made slightly 
more difficult by the application of a light resistance This group of 
movements forms a natural bridge between the self -resistive movements, on 
the one hand, and the actively resisted movements, on the other 

Actively Resisted Movements — ^An actively resisted movement is 
defined by Herz as a primary isodynamic muscular action canned out 
against an external resistance, which latter varies according to physiologi- 
cal principles, and which may be accurately regulated as to its strength 
The most important consideration in these movements is that the amount 
of resistance shall be accurately proportioned to the strength of the mus- 
cular contraction at any given moment In other words, the movement 
should be made isodynamically Humerous forms of apparatus have been 
devised, by means of which a measured amount of resistance may be made 
to each paiticular movement Those of Heiz are exceedingly ingenious 
and apparently admit of a very aecniate graduation of the resistance, A 
trained gymnast is, however, infinitely prefeiable, and any intelligent 
individual may he taught to carry out these movements successfully, if 
not skillfully It is self-evident that their primary aim, is to give the heart 
a certain amount of extra worh to do, in contrast with the self-resistive 
movements, where the work given the heart is, so to speak, accidental and 
not a puipose of the movement The resisted movements make distinctly 
greater demands npon the heart than the previously described exercises, 
hence it is all-important that the physician should he very sure that the 
heart is capable of compassing tbe extra work thus thrown npon it These 
movements should never he pushed to the point of even commencing 
dyspnea, for this is invariably the indication that the exercise has been 
injudiciously applied As was remarked apropos of the Schott movements, 
the good judgment and careful discrimination of the physician in charge 
are of infinitely greater importance than the precise movement employed 
A number of the simplest movements are shown in the following illustra- 
tions ^ In all cases the opposite movement is made by reversing the po- 
sition of the operator’s hands 

Attention is again called to the great importance of the resistances 
being directly proportional to the strength of the muscular contraction at 

^My acknowledgments are due to Mr Hugo Ad Oldenborg for lus kindness in posing 
this series of illustrations — C S W. 





Fig- 26 — Flexion ow Elbow Joint 
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Fia. 26 . — Flexiou at Wrist Joist. 
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Fia 29 — Plantar Flexion at Ankle Joints 


Fig 30 — ^Extension op Knee-joint. 
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Fig 31 — Flexion of Knee-joints 


Fig 32 — Abduction at the Hit-joints 





Fia 33 — Flexion at Hip-joints Patient exhales as the thighs eome up. 
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Fig. 34 — Forced Extension at Hip-joint, the Patient Resisting 
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any given moment It is probable that this can bo clone after a moderate 
degree of piactice with gi eater acciiiacy manually than by means of a 
machine 

Respiratory Gymnastics — Respiratory exercises have been lecom- 
mended by a considerable niimbei of authors, and the simplei bieathiiig 
exercises deserve, as a matter of fact, a more important place in the gym- 
nastic armamentarium than they have hitherto received They have a 
very decided advantage in that they may be applied at a time when sitting 
lip or walking is impossible for the patient Indeed, they may be most 
advantageously applied while the patient is still in bed, the more so as 



Fig 37 — Rotation of Trunk Hips Fixed by Operator’s Knees 


they make veiy small demands upon the heart strength. It is a matter of 
general knowledge that the excursions of the di">phragm produce a lower- 
ing of piessure within the thoracic cavity, and hence are of material as- 
sistance in favoring the flow of venous blood. The respiratory movements 
aid, therefore, during inspiration, the diastolic filling of the heart and, 
during expiration, the systolic emptying of the ventricles Eurthermoie, 
mspiiation assists because of the increased volume of the lungs the out- 
flow of blood from the right heart into the latter While inspiration, 
theoretically, retards the flow from the left ventiiele this is probably a fac- 
tor of small moment when we take into consideration the great strength of 
the latter. 
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TKese respiratory infLiiences are of relatively suboidmate value to the 
normal individual On the other hand, they attain a position of such im- 
poitance under pathological conditions that Ilerz veiy justly regards a 
powerful acting diaphragm as a sort of accessory heart 

These exeicises are best carried out hy beginning with as deep an in- 
spiration as possible and expiring forcibly in a staccato fashion, that is, 
ill two periods, the latter of which is especially vigorous An old, but a 
good, plan is by means of compression with the hands on the lower part of 
the thorax to assist in the movement of expiration That is, as deep an 
mspii ation as possible is taken, with the hands resting lightly on the sides 
of the thorax. The expiration then follows m two forcible efforts with a 
pause between, and simultaneously with each expiratory effort pressure is 
made upon the thoiax by the hand This pressure on the thorax may, of 
course, be made equally well, and in severe cases would better be made, by 
a second person Euinpf recommends doing this hourly, later every half 
or even every quaitei of an houi, making but a few deep respirations at a 
time He begins ivith these, increasing gradually in nmnbei and fie- 
quency, and then, when all evidences of stasis have disappeared, he pro- 
ceeds to other forms of gymnastics 

Forced. Breathing (Heiz) — This consists of a very long inspiration 
followed by an expiration, during which the glottis is partially closed, so 
that a stronger effort on the part of the expiratory muscles is required to 
force out the air Herz considers that the blood in the pulmonary vessels 
IS, by means of this forced breathing, pressed out of the lungs into the left 
heart Eor this reason he recommends this procedure in stenosis of the 
mitral oiifice The coriectness of this assumption has not been proven, 
and, indeed, the entire subject of lespiiatory gymnastics, except in i ela- 
tion to the simple exercises above mentioned, is in such a chaotic slate that 
we may agree, in geneial, with Sittmann’s dictum that “it is advisable to 
lefrain fiom making any attempt toward influencing the breathing for 
tbeiapeutic purposes,’’ at least, as regards forced breathing 

Vibration. — Nuineious observers have reported excellent results hy 
means of vibrations of the thorax according to the Zunder method, and by 
various manipulations of the back in the form of short chopping strokes 
(tapotement) on the muscles Despite a faiily general agreement that 
diminutions in the pulse rate and increase in the blood pressure may he 
brought about by such manipulations, these have failed to receive a suffi- 
cient experimental fonndation to make it possible to lay down even ap- 
pioximately accurate indications for their employment In view, there- 
fore, of the chaotic state of onr knowledge, or rather of our lack of knowl- 
edge in regard to these vibratory methods, their employment can hardly he 
recommended 

Choice of Exercises. — It will be clearly evident from the description 
of the various systems of gymnastics which has preceded that it is quite 
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impossible to lay down bard and fast lules as to precisely what exercises 
should be used in a given case Because of this, howevei, it is important 
to bear in mind the following general principles which should govern the 
application of all gymnastic exercises 

1 Gymnastics of any sort should not be employed until the patient 
has been under observation for a certain time to enable the physician to 
obtain an accurate estimate of the condition of the heart in lespect to its 
sufficiency or insufficiency. 

2 If the degree of cardiac insufficiency be severe, so that lest in bed 
and digitalis are being proscribed, and especially if considerable degrees of 
edema or effusions in the body cavities are present, it is wisest to ref i am 
from gymnastics of all sorts While the analysis of the action of passive 
movements shows clearly that they have no direct action on the heart itself, 
but on the contrary exert a distinctly favoiable effect upon the distribution 
of blood and lymph in the peripheral parts of the body, yet the danger of 
going just a little too far, and thereby throwing additional work upon the 
heart, is so great that the writer has never felt justified in prescribing 
them as a routine in these severe cases If, on the othei hand, undei the 
influence of digitalis, rest, etc , the condition begins to mend somewhat, 
the edema and dyspnea lessening, the effusions becoming smaller, indicat- 
ing in this manner that the reseive power of the heart is still sufficient to 
become master of the situation, then, under these cii cumstances, the pas- 
sive movements, as earned out by Herz, are eminently appropriate They 
may be carried out, at first, only one or two at a time, with the patient 
still in a recumbent position, in which position they are, of couise, less apt 
to produce undesired effects than if the patient be made to sit up For 
some years the writer has made it a routine practice to make use of some 
such exercises befoie the patient is allowed to get up 

3 A properly conservative plan of treatment will impose no further 
gymnastics upon the patient until he has been up for several days. In the 
management of heart cases it is fiequently not taken into sufficient ac- 
count how great a strain, in reality, it is to hold the body erect in a sitting 
or standing position Now is the proper time to begin with ineitia move- 
ments These having been carried out for a period of time, varying ac- 
cording to the severity of the case, the patient may be regarded as suffi- 
ciently piepared to take up the self -resistive movements An absolutely 
necessary condition foi each additional exercise is that the previous ex- 
ercise shall have been accomplished with absolutely no untoward symp- 
toms and that the patient shall feel refreshed after them 

4 Walking may be permitted by the time the patient has shown that 
his heart is capable of responding to the inertia movements As Herz has 
shown, walking itself is, in reality, largely an inertia movement as long 
as it IS carried out on a horizontal plane 

5. Following the self -resistive movements, during which inertia move- 
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inents should ho continued, we may proceed to the application of the in- 
ertia movements with graduated resistance These progressing satisfac- 
torily, the ordinary resistive movements may be begun, care being taken 
to carry them out isodynamically 

6 Herz suggests that at each seance those exercises which are most 
difficult of execution should be undertaken first, and then, after appro- 
priate intervals of rest, the less active movements, especially the inertia 
movements, should follow Indeed, the inertia movements may he given 
directly following more active movements, with a subsequent pause 

7 Further refinement of gymnastics, in the sense that certain ones are 
especially appropriate in, for example, a given valvular lesion, is highly 
undesirable and practically impossible since, in most instances, several 
factors are at work in producing the cardiac insufficiency 

8* It cannot be too often repeated that the all-importaiit part in gym- 
nastic therapy depends not so much upon the individual movements, as in 
their adaptation to the particular degree of cardiac insufficiency present, 
1 . e , to the dosage Only by pursuing this strictly individualized method 
will we be enabled to heed the old admonition, primum non nocere 

Resumption of Vocation. — A very important consideration, especially 
among the working classes, is as to the time when the patient may resume 
his vocation This assumes, of course, that the patient has recovered, 
or is in a fair way to recover, such a measure of cardiac reserve power as 
will enable him to resume it at all In hospital practice, especially, it 
must he evident to every observer that this question is given by far too 
little consideration. The patient who is able to be up and about the ward, 
and perhaps climb a few steps without distress, is only too often allowed 
to leave the hospital with no further admonition than to ‘Take things easy 
for a while The patient, wholly ignorant of the physiology of his cir- 
culation, IS only too apt to receive the impression that, his symptoms hav- 
ing subsided, he is as good as new, and hence he sees no reason why he 
should not jump into the midst of what is, perhaps, an exceedingly strenu- 
ous occupation If the physician is to do his full duty to his patient this 
must form a very impoitant part of his advice and treatment, and one 
which IS only too often omitted altogether 

It IS perfectly obvious that no rule can be laid down in this connection 
which has more than a general hearing on the matter It is also perfectly 
obvious that it is a matter of a great deal of importance as to whether the 
occupation which the patient wishes to resume is that involving, let us 
say, clerical or office work only, with duties which are, perhaps, semi- 
mechanical , or whether, on the other hand, the resumption of the former 
occupation brings with it a considerable degree of physical exertion or, 
perhaps, even this, coupled with seveie mental strain, as is only too often 
the case with professional men ISTothing, jierhaps, in the entire domain 
of prognosis will tax the physician’s powers of judgment to a greater ex- 
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tent than the weighing of the pros and cons as to .]nst how much niaj ho 
attempted by the patient, and to what extent his oecujiation must be modi- 
fied In the majority ot instances the man who has a clerk’s work to do 
has a clerk’s heart to do it with, that is, a myocaidium which has not been 
developed by muscular efiort The possibilities foi stiengthening the 
myocardium of such a patient are, theretore, consideiable On the other 
hand, the blacksmith has a blacksmith’s heart, in which the myocardium 
has already presumably hypeitrophied to its limit, so that little or nothing 
more in the way of eompensatoiy hypertrophy may be expected fiom him 
His occupation must be modified in such a way that he shall habitually 
place less strain upon his heart The clerk may, with propei preparation, 
be permitted to resume his work, and sometimes with the lapse of time a 
somewhat moie active life may prove beneficial 

It must not be lost sight of, however, that if the blacksmith be directed 
to lead a wholly inactive life his myocardium lapidly becomes weaker, 
and instead of such admonition proving useful to him it may, indeed often 
does, work distinct harm Probably no one has carried out this idea more 
carefully than da Oosta during the War of the Eebellion, and his ad- 
monitions and practice are as sound to-day as they were then It is the 
imperative duty of the physician, from the time the patient is up and 
able to be about, to so graduate the work which he is permitted or re- 
quired to do that there shall be a slowly and steadily progressive increase 
in the strain placed upon the heait There must be no sudden increase 
of strain, as these bring with them imminent danger of heart failure 
The patient may be allowed, when the physician deems the caidiac le- 
serve power sufficient, to resume his work for at first an hour or two daily, 
increasing by degrees only so long as no untoward symptoms supervene 
At no time in the history of a caidiovascular case aie accurate obseivation 
and supervision by the physician of more importance for the ultimate wel- 
fare of the patient than during this stage of his disease It may not be 
superfiuous to suggest that, with an intelligent patient, at least, a perfectly 
flank exposition of the subject as it relates to his particular case is emi- 
nently desirable. 


Sleep 

It might seem almost superfluous to state that there is no degree of car- 
diac insufficiency, from the lightest to the gravest, in which abundant 
sleep IS not an important tlieraj)entie measure Fot only tins, but, wdiat 
IS equally important, abundant sleep is one of the most important prophy- 
lactic measures, in a perfectly compensated heart, to guard against the 
development of insufficiency The reasons for this aie sufficiently evi- 
dent Every act which we perform dm mg our waking hours requires an 
expenditure of a certain amount of energy, which involves, in the same 
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proportion, an increase of the heart’s work Whether it be sitting up, 
standing, walking, talking, eating, reading, nay, even thinking — every 
one of these and the thousand and one other activities of ordinary life all 
consume energy, and all of these are absent during sleep The body is 
horizontal, hence the hydraulic conditions under which the heart operates 
are the best possible , the heart’s work is reduced to the very lowest con- 
ceivable minimum Eegarded in this light it is literally correct to look 
upon every additional hour of sleep as the best prophylactic or therapeutic 
measure It is not only that ^ Vhich knits up the i aveled sleeve of care,” 
but that which performs a still greater service in putting the heart as 
nearly as possible m a state of physiological rest The patient whose heart 
is in fairly good compensation should have eight, and preferably nine, 
hours’ sleep Much can be accomplished by the cultivation of the habit 
of sleep, and even in elderly people, who are often proverbially bad sleep- 
ers, complete lepose, if not actual sleep, for eight or nine hours is of the 
greatest assistance 

During the milder attacks of cardiac insufficiency this beconaes even 
more imperatively necessary If the general discomfort of the patient, 
his nervous apprehension and geneial restlessness preclude a satisfac- 
toiy amount of sleep, no time should be lost in securing this for him by 
proper theiapeutic measures In the mildest eases a cup of hot fluid with 
a cracker and the addition of a small dose of veronal are frequently pro- 
ductive of admirable results A warm sponge bath of four or five min- 
utes’ duration, if not otheiwise contraindicated, aids materially In cases 
where the sleeplessness is due more to general restlessness moderate doses 
of bromids are generally productive of good results In the severer cases 
of cardiac insufficiency these measures will probably fail, and recourse 
must be had to codeia, or even morphia The latter drug is insufficiently 
appreciated under these conditions, and to a patient whose thoughts are 
haunted with terror at the prospect of a sleepless night, with a struggle for 
breath, morphin is indeed a magnum donum Dei The good to be derived 
from half a dozen hours of quiet sleep under these circumstances many 
times outweighs the disadvantages of its administration The more acute 
the condition is, and the shorter its prospective duration, the more freely 
can morphin be used 

Especial care must be taken in cardiac patients to avoid such hyp- 
notics as tend, in efiective doses, to produce a greater or less degree of 
collapse For this reason chloralamid, trional, and sulphonal are better 
avoided 

In conditions of great excitation, in which the use of bromids fails to 
give prompt relief, the hydrobromate of hyoscin, hypodermically, in dosee 
of gr. 1-300 (0.0002 gm ) usually acts sufficiently. 
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Teavel 

Witli patients in tlie bettei situated classes of society, and witb tbe 
ever-inci easing number of men whose business requires them to travel ex- 
tensively, tins becomes an important question 

In regard to travel undertaken for pleasiue the guiding principle 
should be that the patient is to be sent aivay only when m, saUsf-actoty 
condition, and when he will presunialdy impiove still more Only too 
often the physician yields to the entieaties of the patient’s family, or 
mayhap the patient himself, to be peimitted to undeitake a trip to some 
resort when his condition is not impioving or, perhaps, growing worse 
This desire should not be acceded to Many patients with caidiac disease 
have the feeling, which is only too common with patients with other ail- 
ments, that somewhere, if they only go far enough, must be found the 
ideal place for their tieatment These patients go to make up the great 
class who ob]ect strenuously to cariymg out relatively simple measures at 
home, but would be perfectly willing to cross the ocean to JSTauheim oi 
Timbuetoo if so ordered 

On the other hand, a patient whose means and tastes peimit him to 
travel with comfort and pleasure, especially if he be of an introspective 
turn of mind, may be greatly benefited by a sojourn at some suitable 
resort In this country the winter lesorts on the south Atlantic and Gulf 
coast, or in southern California, are admirably adapted to this purpose 
In the warm weather the lesoits of Michigan and northern Wisconsin or 
along the St Lawience River are equally suitable The mountains should 
be avoided, excepting such places as do not exceed a thousand or twelve 
hundred feet in altitude Above all, care should be taken to seek places 
which are reasonably sheltered, and where the charm of the surroundings, 
the opportunities for harmless recreation and agreeable, yet not taxing, 
social conditions relieve the patient of his cares and worries 

A modifying condition, especially m this country of magnificent dis- 
tances, is that of the length of railroad journey necessary to reach the 
place in question While, with the increasing comfort and even luxury of 
American travel, a patient can take relatively long journeys with less ex- 
ertion than in some of the European countiies, where the traveler is sub- 
jected to innumerable petty annoyances, yet the fact remains that long 
railway journeys, even under the most ideal conditions, are veiy undesir- 
able The fatigue of such a journey may be considerably lessened by the 
patient remaining recumbent in bed during its x^nogiess or, if this be im- 
possible, by stopping over at night Many patients, as well as many nor- 
mal people, find much difficulty in sleeping on trams, and for them it is 
strongly advisable to interrupt the journey eaily in the evening, thus 
securing a good nighfis rest and proceeding with the journey the following 
day. 


44 C 
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In many eassos Ihc physician is called upon to decide the question as to 
whetliei a paticnl with caidiac disease may lake a trip to some resoit, 
hilt in many others the patient feels himself perfectly competent to settle 
this mattei for himself, and then the physician leains of it simply as an 
accomplished fact The principle on which a judgment should he based 
in this matter, if the physician should he consulted, has already been 
stated- — the patient may he peimitted to go away when he is doing satis- 
factorily, and when, presumably, he will improve still more A change 
of scene and environment is especially useful for patients who have had 
relatively slight degrees of cardiac insufficiency and who have recovered 
sufficiently to he permitted to take part in the milder activities of some 
quiet resort Many of these patients, of a neurasthenic temperament, do 
themselves much harm hy too great a degree of mtrosjiection, and a change 
of scene, meeting new people, a change of diet and air will often woik 
wonders in ‘baking them out of themselves No class of patients aie 
more apt to develoji neui asthenia on the basis of a real pathological con- 
dition than are patients with heart disease, hence eveiy effort should be 
made to prevent this hy suitable occupation and diveision 

Motoring. — Closely related to the question of travel and recreation 
comes that of motoring With the almost inconceivable ineiease in the 
use of the automobile as a means of lecieation the physician is often called 
upon to decide to what extent a patient with heait disease may indulge m 
motoring The guiding principle is precisely the same as m railioad 
travel Patients with even the slightest degiees of cardiac insufficiency 
should he prohibited from motoring m any foim, excepting a very quiet 
iide through a park on a perfectly smooth load There are two elements 
which enter into the question of motoring, entirely aside from the physical 
exertion involved in driving the machine One of these is the incessant 
jolting which, under the oidiiiary conditions of travel, is quite marked^? 
the other is the nervous tension involved which, of course, is directly pro- 
portional to the speed, the amount of traffic, the difficulties of the load, 
and the familiarity of the patient with this pastime Both of these factors 
are insufficiently appreciated in their effects upon patients The writer 
has more than once known physicians to peimit, indeed, even advise, pa- 
tients recoveiing fiom consideiahle degrees of cardiac insufficiency to take 
iides of forty or fifty miles and more at a fairly high rate of speed for the 
purpose of “taking the an,” and invariably the results have been anything 
hut beneficial Motoring at high speed becomes with many a passion, 
to be followed at whatever cost to neives and body A quiet stroll, or a 
slow drive behind a placid horse, would accomplish the wished-for pur- 
pose, that of being out in the fresh air with a very slight degree of exer- 
tion 

It may be said, then, that in patients with heart lesions which are 
perfectly compensated the utmost discretion must he used as to whether the 
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use of an automobile may be permitted at all Tbe intelligence of the pa- 
tient, tile teiiitoiy in wliieli ho diives Ins machine, and liis ivillmgness to 
pursue his pastime with gieat moderation, in addition to the condition 
of his heait, should be the guiding factors for the medical attendant 

Veiis’eseotiof 

Probably no single therapeutic procedure in the entire domain of medi- 
cine has been more widely practiced or can boast of a greater antiquity 
than venesection Its beginning dates back to remote antiquity and one 
bundled years ago had reached such a height that it was said of one of its 
disciples that he had shed more blood than the Erench Eevolution It lay 
m the natiiie of things that a leaction against a practice carried to such 
extremes should set in This countermovement was initiated laigely 
through the Viennese school and reached its height about the middle and 
latter part of the nineteenth century Jurgensen, wilting in 1880 in a 
monogiaph on the subiect, says myself, have nevei undertaken vene- 
section of my own accord for therapeutic pin poses Since Jurgensen 
wrote these lines it seems as if our ideas in legard to venesection were 
changing again Few experienced clinicians at the present time could 
make the statement which Jurgensen made thirty yeais ago It would 
seem that the present tendency is to accord venesection a very distinct 
place among our therapeutic resources, but one which is applicable in a 
relatively small number of cases 

Physiological Action of Venesection. — It would seem that in so sim- 
ple a procedure the physiological action and the influence upon pathologi- 
cal conditions could be determined with the greatest ease. Such has, 
nevertheless, not been the case The immediate result of venesection, 
which affects both the liquid and cellulai elements in like proportion, is, 
so far as the blood itself is concerned, manifested in the amount and not 
in the composition A blood count immediately afteiward may show nor- 
mal hemoglobin value and a normal number of corpuscles A diminution 
in both hemoglobin and the erythrocytes occurs very soon, but does not 
reach its low point for several days, rarely before forty-eight hours, and 
sometimes as late as ten days It is probable that two processes are at 
work here The first of these is purely mechanical and depends upon the 
rapid absoiption by the capillaries of fluid fiom the tissues so that the 
blood rapidly becomes greatly diluted This transfer of fluid begins very 
quickly, and it is highly probable that within a few hours after the re- 
moval of the blood the oiigmal total volume has been again reached. The 
faither reduction in hemoglobin and red corpuscles is more difficult of 
explanation, but depends probably upon the entrance into the blood of 
numerous immature red corpuscles, having feeble resisting powers, and 
which, therefore, undergo rapid destruction Later on, when the bone 
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marrow becomes able to piocluce red corpuscles having greater resistance, 
the blood count commences to rise 

It has been determined hy Lyon that, after small losses of blood, the 
number of corpuscles i caches the normal again in from two to five days. 
In hemoirhages which amount to from one to three per cent of the body 
Aveight (which he reckons as hemorihages of medium size) he found the 
period of regeneration to lie between five and fourteen days Large 
hemorrhages, amounting to about four per cent of the estimated total 
volume of blood, requne from fourteen to thirty days for complete recov- 
ery The following cuive, taken from Biintzen, illustrates the effect of a 
venesection on a healthy dog 

Erythrocytes (millions) 



Fig 38 — ViiNESECTiON (Dog) Amount Abstracted, 31 per Cent op the Presumable 
Total Amount The vertical lines represent the number of dogs after the venesection 
Gumprecht (after Buntzen) 

The mam interest in connection with diseases of the cardiovascular 
apparatus centers in Ihe effects of venesection upon the circulation. The 
relief which is affoided to an overdistended light auricle by means of 
venesection has been fiequently noted in animal experimentation The 
viscosity of the blood, winch Heubner has shown to he largely due to the 
corpuscles, must of necessity be diminished, and hence there is a i eduction 
of blood pressure fiom this source as well as from the paitial emptying of 
the vascular system This latter factor, the diminution m volume of the 
blood, is probably of very temporal y duiation, since the volume is re- 
stored again to the normal within a few hours 

The conditions of absorption must be very different, however, in pa- 
tients with a high degree of venous stasis, who come properly within the 
range of venesection, and in noimal experimental animals It is con- 
ceivable that under these pathological conditions reahsorption of fluid 
might go on at a very much slower late 

A number of authors consider that the fall in blood pressure is too 
small to be of moment, or does not exist at all On the other hand, it 
seems clear, even without exact experimental evidence, that the venous 
pressure must he considerably lowered, and hence the difference in pres- 
sure between arteries and veins (pressure-head) increased The one 
thing wdiich seems perfectly clear is that the mam effect of venesection, 
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from the standpoint of the cii dilation, consists in an unburdening of an 
over distended light auricle 

Indications — Ii respective of causation venesection is indicated in those 
conditions of the circulatoiy appaiatus associated with intense dyspnea, 
cyanosis, and overdistention of the right aiiiicle, as indicated by the in- 
crease of cardiac dullness to the light The more acute the condition is 
the greater aie the piohahilities of relief from venesection In conditions 
of pulmonary edema, with dissociation of the two ventiicles, venesection 
sometimes works admirably 

Contraindications. — The piesence of a seveie anemia is, in most cases, 
an absolute contiamdication, and as a geneial iiile venesection should not 
he peifoimed in patients having less than YO or Y5 pei cent of hemoglobin 
Nor should venesections be repeated in close succession With proper 
technique the failuie of venesection to relieve, at least temporarily, the 
condition indicates that the case is one unlikely to be benefited by further 
abstraction of blood Undei all ciicunistances no attempt should be made 
to reduce a high arterial blood prcssuie, if such exist, by means of vene- 
section, but the latter should only be earned pist far enough to reduce the 
venous stasis and the distention of the right heart 

Effects — Favorable results from venesection aie manifested at once 
The dyspnea lessens, cyanosis is replaced by ]nnkish color of the lips and 
ears, this latter change being the all-impoitant one When venesection 
IS earned out slowly, as it should be, this change can almost invariably be 
seen while the blood is yet flowing, and is the signal that sufficient blood 
has been abstracted Beyond this point, when clearly and definitely 
leached, the physician should not go, since the mechanical effects fiom 
the relief of distention of the light heait have been obtained, and any 
further loss of blood quickly lesiilts in so much anemia 

Technique.' — The classical venesection is perfoimed at the bend of the 
elbow Aftei preliminary disinfection by sciubbing with soap, iinsing 
with warm water, sciubbmg with alcohol, followed by a bichlorid solution 
1-1,000, a bandage is placed around the upper arm with just siiflicient 
pressuie to .obstruct completely the flow of blood thiougli the vein without 
affecting the arterial flow The vein selected is a mattei of indifference, 
and one generally takes the one which stands out most pi eminently The 
median cephalic is the one generally selected because, when making use 
of this vein, there is no liability of mjuiy to the biachial aiteiy The 
median basilic is equally advantageous, since the danger of injury to the 
artery is moie theoietical than leal The incision may be made in two 
ways, either with a double pointed lancet, Avhich should be veiy shaip, 
pushing tlie point directly through the skin and opening the vein piefer- 
ably in a diagonal manner, or a curved bistouiy may be used, a short in- 
cision made one side of and parallel to the vein, thiough which the bistoury 
is slipped underneath the vein and an incision made against the skin, cut- 
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ting through the vessel about halfway. With proper technique the blood 
spurts out sometimes undei such force as to leach a distance of several 
feet, and there is usually but little difficulty in obtaining a sufficient quan- 
tity of blood Should the flow cease it may generally be started again by 
alternately clenching and opening the hand 

Some authois, with the intention of relieving the congestion in the 
ascending cava, select one of the veins on the doisiim of the foot This 
method has little to recommend it Whatever vessel be selected a number 
of minor difficulties may be encounteied With either lancet or bistomy 
there may be some difficulty in incising the vein if the instrument be not 
very sharp The remedy is clear Again, the bandage may be applied 
with such force as to entii ely compress the artery as well as the vein This 
IS a common eiror among those who have had but little practice in this 
proceduie When the flow of blood stops, with no apparent cause, this 
should be always sought for Sometimes portions of the subcutaneous 
fatty tissue may occlude the wound In this case, ivhen it is pushed to 
one side, the flow recommences Thrombosis is very exceptional, and with 
fairly good technique should be very rare Quite frequently considerable 
collections of blood accumulate in the subcutaneous cellular tissue A 
simple bandage with firm pressure will cause its absoiption very rapidly 
Infection should be unbeard of, and even in the da}s prioi to asepsis was 
very raie Accidental mjjiiry of the aitery can only occiii as a result of 
absolute lack of knowledge of the anatomical relations, and even then 
could only he produced by great carelessness. A common event is to have 
the patient faint at the sight of the blood This should lead to a cessation 
of the procedure, but cairiea with it no danger 

It is quite difficult, even for one who has a thorough command of the 
technique, to avoid besmirching the patient and himself with blood The 
latter has a propensity for running in every direction excepting the one 
wished for, and it is frequently more or less difficult to estimate the 
amount of blood withdrawn To the patient the whole proceduie seems a 
very unsurgical one, and to his untrained eyes the amount of blood with- 
drawn seems prodigious, and is the real cause for the syncope which so 
often ensues For all these reasons the writer, for some years, has ceased 
to employ venesection, hut instead uses the puncture of the vein 

TECiiisriQUE OF Yeiw PuisrcTTJEE — All that is necessary to cany out 
the puncture of a vein is an ordinary hollow needle, well shaipened, with 
a diameter of about 2 mm (1-12 inch), and a length of 5 or 6 cm (2 or 
2^ inches) After the usual disinfection this short, stubby needle is 
thrust through the skin and into the lumen of the vein at as acute an angle 
as possible The blood comes out in a cleanly defined stream, and may be 
caught in a suitable receptacle If desired a short bit of rubber tubing 
may be slipped over the end of the needle for gi eater convenience in col- 
lecting the blood If care is taken in the application of the bandage so as 
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to produce tlie gieatest possible amount of distention of the vein, this is a 
matter of great simplicity It has the gieat advantage of cleanliness and 
of being a much nioie workmanlike piocedure In addition to this the 
patient sees no blood at all (as that in the vessel may be readily kept from 
his sight), and the danger of s^-ncope fiom nervous apiirehension is prac- 
tically eliminated With the shoit, thick needle used there is much less 
difficulty in keeping up Ihc flow of blood than with the ordinal y incision 
Should this difficulty aiise a veiy thin coating of steiile liquid petrolatum 
might be applied to the lumen This, however, the writer has never found 
necessary 

Whichever method is used a small dressing should be applied to the 
wound for twenty-four hours subsequently If the vein be punctured the 
bandage should he taken off before the needle is withdiawii Erequently 
a little collodion will answer all the piiiposes of a diessing 

Amount of Blood Withdrawn — Eo general rule can be laid down 
beyond that already stated, namely, that the flow should be stopped when 
the cyanotic color gives place to the pink tint of health If this fails to 
occur It will seldom be found necessary to remove moie than 400-500 c c 
(13 5-17 oz ) Occasionally, with the most extiemo degiee of distention 
of the light lieait, as much as 1,000 c c (34 oz ) may be removed with 
great benefit With these largei quantities at least 15 or 20 minutes 
should be taken in removing the blood 

The amount of blood which may be lost with recoveiy of the patient 
depends upon a number of factors In addition to the age and sex and 
genei al vitality of the patient the rapidity of the blood loss is of the great- 
est importance The usual statement made is that a loss of fifty per cent 
of the total volume of blood results fatally On the other hand, Hayem 
states that even after a loss of blood as gieat as 1-18 ot the total body 
weight of the patient lecovery is possible In support of this statement 
he has recorded a diminution in the number of led corpuscles as low as 11 
per cent of the noimal with the recovery of the patient Laache has 
recorded cases wheie the blood count Avas less than fifty per cent of the 
noimal, so that the usual statement does not invariably hold good 

These coinpaiisons are cited to show what great losses of blood patients 
may endure, and to show how groundless the fear is that by removing ten 
or twelve ounces of blood iiiitowaid results may develop It has come to 
the author’s obseivation on a numbei of occasions that venesection has 
failed utterly of its purpose because the amount of blood abstracted was 
insufficient This is especially likely to be the case where the blood is not 
accurately measured. 
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Teeatmei^t oe General Anasaeoa and Serous Effusions 

The dropsy of cardiac insufficiency, when of high grade, demands 
treatment addressed especially to it for two leasons In the first place, a 
considerable degree of general anasaica causes the patient much discom- 
fort , secondly, if effusions in the body cavities leacli a considerable size 
they mteifere mateiially with icspiration and so indirectly with the 
heart’s action At first the degree of diopsy present is only the very 
slightest, 1 e , that amount of edema of the ankles nliich is jiist plainly 
noticeable at night and disappears m the inoiiiing (edema subcutaiieuin 
fug ax) At the other extreme we find the entiie body defoimed by the 
enoimous swelling of the legs, abdomen, and subcutaneous tissue The 
legs may develop such a degree of bwelling that elephant! ac conditions 
set m, and often the skin cracks open, and the fluid exudes slowly of its 
own accoid So long, however, as the fluid does not collect in the various 
serous cavities the interference with the icspiration is not maikod In 
most cases soon after the legs become niaikedly swollen the abdomen shows 
evidences of ascites, and then fluid begins to make itself manifest in the 
pleural and pericardial cavities 'With the development of these seious 
effusions the lespiiation becomes steadily more and nioie embairassed 
The active furtherance of the circulation, pioduced noimally by the act 
of inspiration, becomes less and less, the peiicardial effusion may bo large 
enough to inteifeie with the diastole of the heart, and this further inter- 
feres with the circulation. 

It frequently leqnnes some study and good ]iidgment to know in just 
what degree these effusions are impeding the circulation The dilatation 
of the right heart which produces them produces at the same time dyspnea, 
lapid, weak pulse, cyanosis, etc , and these symjitoiiis are only intensified, 
not changed, when the respiration and heart become further embarrassed 
by the existence of effusions It should he borne in iiiiiid that quite con- 
siderable amounts of fluid can accumulate in the peiitoneal cavity without 
pioducing more than a slight impediment to lespnation This is prob- 
ably because of the yielding nature of the abdominal walls In the plcurie 
much less fluid produces a great increase in the dyspnea Indeed, it would 
seem that m some cases pleural effusions produce a severity of symptoms 
out of all pioportion to then size It is a matter of small moment as to 
just how high up an effusion must reach before it should be aspirated, 
since the indication for puncture is given not by the size of the fluid tran- 
sudate, but by Its effects on the breathing and on the pulse It should be 
made a rule that when in doubt it is far better to aspirate the fluid than 
to wait for it to collect farthei It is by far preferable to aspirate too 
eaily, even at the risk of an unnecessary puncture wound, than to en- 
danger the heart by waiting too long. 
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The localization of the serous effusions by no means always follows the 
course above mentioned, nor does it always develop symmetrically In- 
deed, it may be stated that at times the localization of an effusion seems 
almost freakish, and in many instances the reasons are exceedingly dif- 
ficult to undei stand The utmost attention should be given to this dis- 
tribution of fluid collections, since they are of consideiable importance 
]n respect to the indications for removal Thus it is exceedingly common, 
with only a leiy model ate edema of the lower extremities, for an ascites of 
rather high grade to develop This is due, in many instances, to the co- 
existence of atrophic changes in the liver, which hy itself was not capable 
of piodiicing ascites, but which, with the supei added stasis due to cardiac 
insufiiciency, is sufficient to deteimine an especially abundant localization 
of fluid in the abdominal cavity Nor is the importance of the cirrhotic 
changes, due to long-contmued venous congestion of the liver, to he over- 
looked, although this latter is many times less fiequent than is the com- 
bination of caidiac insufficiency and the simple atrophic cirrhosis In- 
deed, the localization of fluid in the abdomen is at times so pronounced, 
and the difficulty in examination of the heart, due to the associated high 
position of the diaphragm, with consequent dislocation of the heart np- 
wai d and outward, is so great that unless especial care he taken the cardiac 
component may be entiiely ovci looked, and in consequence the treatment 
may be addiessed to a wrong condition 

The fluid in hydrothoiax being a transudate, and its accumulation 
being due to mechanical icasons, it would seem, a puou, as if it should be 
invaiiably hilateially symmetiical As a matter of fact, this is hy no 
means always the case A unilateral hydrothorax is by no means uncom- 
mon, and of these unilateral cases effusions on the right side predominate 
ill considerable measure Many leasoiis have been assigned foi a uni- 
lateral occuiience It is probable in most of them a small amount of fluid 
IS present, but escapes diagnosis because of the predominance of the 
physical signs on one side, and because of the difficulties of examination 
Again, many patients find it exceedingly difficult to he upon the left side, 
especially where much dyspnea exists, and the continued position on the 
right side may he sufficient to produce a localization of the fluid on that 
side Another explanation assumes that when this factor of position is 
not operative, and yet a hydrothorax exists limited to the right side, 
its cause is to be sought in the coexistence of a low-grade pleuritis A 
more satisfactory explanation than any of these has been offered by Sten- 
gel and Steele They have shown that the peculiar location of the vena 
azygos ma]or, which drains the intercostal spaces and the pleura, is such 
that it may he readily pressed upon by a dilated right heart or dilated 
cavae Tlirschfelder notes that the month of the vein is not as distensible 
as the walls of the vein above it, and considers that this may offer some 
obstruction to the flow of blood, since, in expeiiments in animals dying 



674 


DISEASES OF THE CIEOULATIOH 


with heart failuie, the vena azygos may he found dilated above the point 
where it empties into the cava 

The importance of a careful consideration of these unilateral cases is 
that if Stengels explanation be coirect there is, m a certain sense, a cir- 
culus vthosiis set up The dilated right heart produces pressure upon the 
vena azygos, which in turn gives rise to hydiothorax on that side, and 
which again increases the degree of cardiac insufficiency, etc With a 
unilateral hydrothoiax, theiefoie, we should perforin paracentesis some- 
what earlier than when it is bilateral, the dyspnea in the two cases being 
equal While, as alieady stated, the indications for paracentesis must 
primarily be sought in the degree of embarrassment of the circulation as 
evidenced by the dyspnea, yet it must not be lost sight of that even mod- 
erate amounts of fluid produce distinct obstruction to the flow of blood 
from the light heart For this leason, m the writer’s judgment, paia- 
ceiitesis of the pleura should be carried out much more frequently than is 
at present the custom The foreign text-books on this subject usually 
state that the ciiculation becomes seriously embarrassed when the eftusion 
reaches as high as the thud or fourth rib This statement must be taken 
with some qualification, since serious symptoms, necessitating mechanical 
removal of the fluid, are often found with much smaller amounts 

Bearing all these facts in mind, the practitioner will do well to make it a 
geneial rule when the symptoms are toleiably seveie and the ease not impioving 
under other means of treatment, even when only moderate amounts of fluid exist, 
to perform paracentesis promptly 

With proper precautions paracentesis may he done with such a degree 
of safety as to make it the proper procedure in cases of doubt 

Paracentesis Thoracis. — Technique — This is discussed in detail under 
Diseases of the Pleiiia, to which article the leader is lefeired 

Paracentesis Abdominis. — In the absence of hepatic complications the 
amount of fluid which collects in the abdomen, even in the highest giades 
of cardiac insufficiency, is not excessive. The physician is, therefoie, 
called upon much less frequently to perform paracentesis of the abdominal 
than of the thoracic cavity Furthermore, the good effects from icinoval 
of ascitic fluid aie much less pronounced than is the case from the removal 
of the fluid m hydrothorax 

Removal of Edema — A highly useful therapeutic resource, and one 
which by many piactitioners is insufficiently appreciated, is the removal 
of fluid fiom the extremities by incision or puncture While, as has been 
already stated, collections of fluid in the subcutaneous tissue do not have 
the same injuiious efleets upon the respiration or the heart, yet for all that 
they are not entirely without influence It is not sufficiently recognized 
how much obstruction to the venous flow may he caused by pressure on the 
cutaneous veins due to the presence of a high-grade anasarca. The dim- 
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cal observation has been made many times that in cases wheie digitalis 
iitteily failed to produce its characteristic effect upon the heart these 
effects appeared promptly altei the mechanical removal o± the fluid from 
the subcutaneous tissue Eoi this reason, as well as because of the great 
annoyance produced by the swollen limbs and body, it is highly desirable 
that the accumulated fluid should be mechanically removed This is 
especially impoitant when digitalis has been given, and in spite of the 
impiovement in the heart’s action has failed to accomplish any consider- 
able diminution in the edema Again, the failuie of digitalis to bring 
about any improvement in the heart’s action should always be consideied 
as an indication for the mechanical removal of an edema, if this be of any 
consideiable degi’ee, since, as alieady mentioned, it not infrequently hap- 
pens that, after the removal in this way of a certain amount of fluid, the 
heart piomptly lesponds to the diug 

The amount of fluid which, in suitable cases, may be drawn off from 
the subcutaneous tissue is almost incredible It is quite common for a 
half gallon to a gallon (2-4 liteis) to be lemoved in the first day The 
following table, taken from Eichhorst, gives the amounts which were ob- 
tained with the Southey tubes from a case of mitral insufficiency 


Date 

Position or Punctoke 

Amount of fluid 
removed in 

24 hrs 

expressed in e c 

Albumin 
(per cent ) 

Albumin 
(absolute 
amount 
m grams) 

3-2-86 

Right thigh 

1,550 

0 431 

6 7 


Right leg 

2,660 

0 401 

10 4 


Left thigh 

2,650 

0 431 

11 4 


Left leg 

2,800 

0 326 

10 1 


Total 

9,600 


38 6 

10-2-86 

Right thigh 

2,900 

0 468 

13 6 


Right leg 

1,300 

0 459 

6 0 


Left thigh 

900 

0 621 

5 6 


Left leg 

2,100 

0 380 

8 0 


Total 

7,200 


33 2 


It IS perfectly evident that where such quantities of fluid can be re- 
moved in a comparatively short time the procedure cannot fail to bung 
with it great relief While m the vast majority of cases it is perfectly 
harmless and carries with it no other source of dangei than that of pos- 
sible infection of the skin, yet this is not invariably the case Syncope, 
vomiting, and collapse symptoms have been obseived duiiiig the procedure, 
and Eichhorst had one patient in whom rapid death from collapse ensued 
As will be seen fiom the table, there is a very distinct loss of albumin with 
the fluid, but this is of too small an amount to be considered as being in 
any sense a contraindication 
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Techniciue of Puncture of the Skin — The simplest of all methods con- 
sists m making multiple small incisions of fiom one half to one inch m 
length through the skin The most careful disinfection should be earned 
out and the limbs enveloped in a laige quantity of sterile absoibent cotton, 
which serves not only to prevent infection, hut to ahsoih the fluid as well 
If rigid asepsis is practiced the steiile cotton dressings liberally applied, 
and changed only by the physician himself or by a competent nurse, the 
danger of infection is not great This procedure has the advantage of 
simplicity and of requiiing no especial apparatus. 

Ptjnctuke with Trocae- — The classical method of skin puncture is 
that hy means of Southey’s trocars These consist of veiy small canmilai 
with a slight enlargement at the head To introduce them a tiny trocar is 
fitted into them and the two together pushed through the skin up to the 
head, whereupon the trocar is withdiawn, leaving the cannula in place A 
rubber tube of appiopiiate size is slipped ovei the head of the cannula and 
the other end led into a suitable vessel The usual plan is to introduce one 
trocar into each thigh and another into each leg The most scrnpnlons 
asepsis should be observed throughout the entire proceduie Scrubbing 
with green soap and water, iinsing with sterilized water, then washing 
with alcohol, and finally the application of tincture of lodin to the aiea 
immediately about the site of puncture is the wi iter’s piocedure The 
whole 18 covered with sterilized dressings 

The advantages of the pnnctuie by tiocar aie the somewhat lessened 
danger of infection and the greater ease of keeping the patient clean 
There is sometimes difficulty in niamtainiiig the patency of the cannula, as 
it may become plugged by small clots This is not, as a rule, a difficulty 
of much moment Heveitheless, this difficulty has led to the invention of 
cannulai of laiger dimensions and constructed witli numerous side open- 
ings The best known of these aie those devised hy Ciirschmann These 
are fiat with a similarly shaped trocar having a knife-like point, with 
double edge The cannula has a number of side openings to permit of 
a freer flow, and to obviate the dangei of plugging 

Methods for Increasing Diuresis —That digitalis piopeily given is the 
diuretic pai excellence in cardiac insufficieney has alieady been sufficiently empha- 
sized undei the discussion of the action of that drug Theie are in addition a 
number of chemical compounds which act directly upon the tubular epithelium 
of the kidney and stimulate this to inci eased action without exerting any effect 
upon the heait and, in many cases, with none upon the blood pressure Any 
increased rapidity of flow in the lenal vessels is due to a local action upon them 

The diuretics in this group, which have proven themselves most re- 
liable, are derivatives of theohromin and theophyllin. Of these, diuretin 
(salicylate of sodium theohromm) has been most extensively used This 
IS a salt readily soluble m watei and containing about 50 per cent theo- 
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bromin It is given m doses of 0 5-1 0 gm (7%-15 gr ) every fom or five 
honis, m capsules or m some flavoied Avater It lias the disadvantage of 
rather easily producing unpleasant distuihances of the stomach, occa- 
sionally vomiting, sleeplessness, and severe headache Because of these 
unpleasant effects, and because of the someAvhat depressing effect of the 
sodium salicylate upon the heart, the use of theobromin in combination 
with some otliei salt is to he pi ef erred 

The writer’s prefeienee is foi the theobromin and sodium benzoate (contain- 
ing 47 per cent theobromin) in tlie same doses as diuretm The theobiomm and 
sodium acetate salt (agunn) has been much used It may be given in the same 
doses as diuietin 

The most powerful diuresis is excited by theophyllin and its salts 
This is someAvhat more iriitatmg to the stomach than theobiomm, pro- 
ducing, if Used in too large doses, quite severe nausea and vomiting Be- 
cause of this it IS Avell to begin with rather small doses, increasing them 
daily if they are well borne The most useful salt is theophyllin and 
sodium acetate, of Avhich the usual dose is 0 3 to 0 5 gm (5-7% 

IS well to begin with half the smaller dose, thiice daily, and increase 
gradually to that dose which produces effective diuiesis, not exceeding the 
largei dose above given Having elicited the minimum effective dose, this 
may he continued over a considerable period of time 

The ethylendiamm salt of theophyllin has been introduced under the 
name of euphyllin, and is said to have as vigorous action as the salts pre- 
viously mentioned In addition it has one advantage Avhicli is of real 
moment, that of being very soluble and nonirritating, so that it may be 
given by intramuscular in]ection It may be obtained in ampullge, each 
containing 2 e c (0 48 gin ) euphyllin 

Cauomel — Tins, one of the oldest diuretics now employed, is com- 
monly used in combination with opium to avoid its laxative effect The 
combination of digitalis, calomel, and opium is an old one, but as usually 
prescribed owes most of its efSeiency to digitalis That it does at times 
act very efficiently may not be gainsaid, on the otliei band, it fails m a 
considerable number of cases In the wi iter’s hands it has produced on 
several occasions severe mercurial enteritis and, m a number of cases, 
equally severe stomatitis. This is especially the case with patients hav- 
ing nephritis Eor all these reasons calomel, as a diuretic, is a drug which 
may readily be dispensed with 

[In my experience calomel is the best diuretic in heart diseases 
Given in doses of 0 20-0 25 gm (gr iii-iv) four times daily for three days 
it causes diuresis when no other drug will In a number of cases no bad 
results have followed its administration m this way But, notwithstand- 
ing all precautions, toxic effects may follow its administration — Editoe ] 
It would serve no useful purpose to discuss the long list of diuretics 
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wliicli have been used and recommended Hone of them compare m effi- 
ciency with those which have been named, and aie to be legarded, in a 
general way, as snpertlnons 

Eemoval OB’ Fluid by the Intestine —One of the very commonest 
methods of procedure, in this country at least, is to endeavor to bring 
about the absorption of an edema by inducing free catharsis with salines 
If one merely takes the tiouble to have the total quantity of the stool 
measured it will be found that the fluid which is eliminated by means of 
the bowel amounts to but little and is therapeutically of small value as 
compared with the weakness induced by this procedure The wiiter has 
foi some yeais made no farther attempt to eliminate fluid through the 
bowel, but simply secures a free, soft movement once daily, at most twnce, 
by means of any mild laxative 

Elimination Tbikougii the Skin — This may be accomplished either 
by the use of pilocarpm or by the employment of various hydriatic pro- 
cedures, In spite of numerous attempts carefully and conscientiously 
earned out to make use of pilocarpm Ihe writer has had a number of eases 
of severe collapse from its use, so that it has long ceased to bo a part of 
his therapeutic resources 

The hot-air bath, the hot full-bath, hot packs of various kinds all act, 
at least in some instances, in a very satisfactory manner, so far as initiat- 
ing the diuresis is concerned After one case in wdiich the patient died m 
collapse shortly after removal from a hot-air bath of moderate intensity the 
writer has not felt justifled m making use of it except as a last resort At 
best sweating procedures of all sorts accomplish but little, and the depres- 
sion caused by them is considerable Their use should be limited much 
more strictly than has hitherto been the case 

Occupation 

The question of a suitable occupation for individuals who have differ- 
ent forms of heart disease is one to which the physician should give his 
most careful attention This is all the more the case since il is very diffi- 
cult to lay down hard and fast rules It is necessary, rather, to formulate 
the leading piinciples which should govern the physician in giving advice 
to the patient on this subject 

The indispensable pierequisite for advice of any kind is as accurate 
and complete a knowledge of the functional capacity of the heart as can 
be attained To this end all the infoimation possible should he obtained 
from exercise tests, a study of the pulse, blood pressure, and size of 
the heart under different conditions of work, and the results of these should 
be taken as a basis of an estimate as to how much the heart is capable of 
doing without injury to itself The next factor which should he carefully 
considered is as to the probable future progress of the disease Thus, a 
valve lesion, the result of endocarditis following pneumonia, which has 
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come to a standstill would offer, other things being equal, a better piog- 
nosis, and the patient could be ])eimittGd a widoi latitude in the selection 
of an occupation, than in precisely the same lesion lollowmg ihenmatic 
endocarditis, where the patient had had several attacks This, of course, 
because of the probability of a letuin of the rheumatic condition and a 
lighting up of the endocarditis The third factor, in zegard to the patient, 
is the tempei ament and intelligence of the individual himself One pa- 
tient, with a high degree of intelligence, is capable of conipi ehending his 
exact position if it be frankly explained to him, and possesses, perhaps, 
the necessary decision of character to cany out the suggestions of the phy- 
sician in the spirit as well as in the lettei Anothei, guided by what he 
is pleased to term his “common sense,’’ feels himself supeiior to advice 
of this sort, and either makes no attempt at all to follow it or else, after 
a short period of time, gradually comes to neglect it 

In respect to the occupation itself the physician must do more than to 
have a merely general knowledge of what is required of his patient Hot 
only must he be thoioughly acquainted with exactly the demands which 
the occupation imposes on him under ordinary cireumstances, but also 
with the stiain to which he may be subjected under extraordinary condi- 
tions In this connection the writer has in mind especially such cleiical 
occupations as exist in our laige cities in great numbeis, in which, under 
ordinary conditions, nothing but office woik is requiied , during the “rush” 
season the same individual would be required to assist in loading or un- 
loading goods, or at least to help in taking stock oi in handling goods — all 
of which lequires an amount of physical exertion which must be taken 
into the most careful consideration A mail earner under ceitain condi- 
tions may have little to do but walk on level gioiind and cany a relatively 
light load , under other conditions he may have, in the course of a day, to 
climb an enormous number of steps and carry a heavy load The servant 
who works in an apartment may have little hard physical work to do, 
while another in a three or four-story city house may have to do an amount 
of stair climbing utterly incompatible with a serious heart condition , and 
so examples might he multiplied indefinitely 

Hor must it he lost sight of that many occupations bring with them the 
necessity for an intense mental concentiation and, moio especially, of 
neivous expectancy and hope deferred The evei-gi owing contingent of 
men engaged in more or less speculative enterprises whose occupation car- 
ries with it one day the prospect of great wealth, the next, perhaps, of im- 
poverishment, forms a population to which it would he bad judgment to 
add patients with serious cardiac or aiterial disease 

Occasionally the surroundings m which a man is placed while pur- 
suing his vocation are of as great, if not gi eater, importance than the oc- 
cupation itself. An important practical application of this is in connec- 
tion with chronic alcoholism While it would he ahsuid to say that any 



680 DISEASES OE THE CIECULATIOH 

vocation carries witli it tlie necessity for lialn trial indulgence in liquor^ yet 
every one fainiliai rvitli mercantile life knows that the temptations to this 
are, in many lines of business, difficult to withstand, oi at least are diffi- 
cult to withstand foi men of such calihei as are usually found filling these 
positions Changes m occupation can, under these conditions, sometimes 
be made which will eliminate this factor It is in just these matteis that 
a little ingenuity and real inteiest in the patient aie productive ol great 
good 

Eesidebtoe 

Closely connected with the subject of occupation is the question of 
residence In this country of geographical extremes this becomes 
a question of some impoitance The wiiter has had abundant oppor- 
tunity in private practice of noting the changes brought about in cardiac 
patients in moving Iheir residence, even for a few moiilhs, to higher alti- 
tndes Many patients who do well at an altitude of but a few hundred 
feet will develop cardiac insufficiency on attempting to spend a summer 
vacation at an altitude of six or seven thousand feet One patient, in par- 
ticular, has come under the writer’s observation who, traveling from his 
home in California to Chicago, in stopping off for a few days at an alti- 
tude of approximately six thousand feet, developed seveie cardiac insuffi- 
ciency on each occasion, whereas at a low altitude his heart had sufficient 
reserve power to enable him. to carry on his ordinary business, which was 
largely advisory in character In general teims it may he stated that 
about three thousand or three thousand five hundred feet above sea level 
is about the limit of altitude which can safely be recommended to patients 
with any degree of cardmc insufficiency It is probable that differences 
exist, dependent upon whether the patient has been accustomed from child- 
hood to a higher altitude At least it would seem, a prion, probable that 
such is the case The writer has no personal evidence to offer iii respect 
to this point 

A more important point, because one of every-day application, is the 
question of the number of flights of stairs which must he climbed each day. 
A little simple calculation will make it clear that a woman whose house- 
hold work makes it necessary for her to climb two or three flights of stairs 
eight or ten times a day is in reality performing a considerable number of 
foot pounds of work It is a matter which can he verified by most phy- 
sicians that the elimination of this woik, by moving the bedroom to the 
first floor or by living in a first-floor apartment, is of itself frequently 
sufficient to lessen the degree of cardiac insufficiency. 

Maekiaue 

Many factors enter into the question of the marriage of patients with 
heart disease The most important factor is as to whethei it is the man 
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or tlie woman to whom we are giving the advice Eiom the man’s stand- 
point the thing to be most dieaded aie the sexual excesses which aie not 
nncommonlj the accompaniments of the first yeais of maiiied life An 
important practical factor is one in regai d to wEich the physician may not 
he always the most competent advisor Eefeience is made licie to the 
piiiely economic side of marriage A young man, earning -just enough to 
provide himself with the ordinary comforts of life, and whose occupation 
is sucli that his income will mciease inesumably veiy slowdy, may find that 
the greatly increased exertions necessaiy to support wife and family, to- 
gether with the sacrifices he must make in so doing, may make maiiiage 
foi him inadvisable On the other hand, a young man who is hnsily en- 
gaged in sowing his wuld oats with its excesses in every direction, all of 
winch aie fianght with the greatest dangei to a damaged hcait, may find 
that the steadying down which he expeiiences from a happy marriage 
may prove the very best thing for him It need haidly be stated that, 
while theoretically the physician should he called upon as counsellor m 
such cases, the greater number of young men contemplating mai riage will 
he far moie apt to be governed by motives other than those of puie reason, 
the dictates of which are apt to be unpalatable 

In the case of the woman two additional important factors eiilei into 
the question, namely, the strain Avhich pregnancy and partuiitiun thiow 
upon the damaged heart, and, secondly, the infinitude of small tionhles 
which the reaiing and education of a family bring with them Among the 
pooiei classes the additional work imposed upon the wufe in the care of a 
family, which is pioverhially large among this class, may prove an ex- 
ceedingly seiions menace to the preservation of com]iensation In gen- 
eral teims, we may say that only when the cardiac muscle is in a state of 
peifect compensation, and when the underlying pathologic piocess is not 
of a jnogressive nature, should marriage be sanctioned for eithei paity 
The woman should he fully informed as to the daiigei wdiich paitnrition 
brings with it The writer’s expeiience is that, hoAvevei docile and obedi- 
ent patients may he in other respects, in this one niattei the physician’s 
advice falls on deaf ears In 1he relatively small nninhei of ca&e& in which 
he has been called upon, in all seriousness, to give advice in this legaid lie 
has contented himself with explaining to the mteiested paities all the 
factois which enter into the question and then leaving them to form their 
decision, with just a hint, perhaps, on liis part, as to what he considers 
the part of wisdom The writer feels very strongly that in such matteis 
as these the physician is a little apt to overstep his honiidary He can 
only regard the question from the standpoint of one to whom the pro- 
longation of life represents almost the greatest good to he achieved To 
the patient the chances of a few years more or less of life may he of much 
less moment than the matter of his happiness and, in the hist analysis, 
this IS a matter m which the patient should be the final aihiter 
45 0 
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Recbeation 

It should he made a cardinal principle to disturb the patient as little 
as may he in the enjoyment of his accustomed reei cations, provided always 
that these have been of snch a elmiacter as are unlikely to produce caidiae 
ovei strain The physician should not fall into the error of indisciimi- 
nately foibiddmg the patient to do this or that unless the pathological 
condition of the lieait warrants such prohibition Under no circum- 
stances should the patient be condemned to a life of complete inactivity, 
so long as he is capable of taking exeicise without injury The question 
of the relationship existing between exercise and cardiac oveistiain is 
discussed undei the caption of Prophylaxis in the cardiac insufficiency of 
overstimulation 

Such forms of recreation as are not accompanied by physical exertion 
may, in general, be fieely permitted, and are of distinct seivice in helping 
the patient to get his mind away from himself Such forms of recreation 
as involve a high degree of mental excitement are best avoided 

Certain forms of recieation, indulged in especially by older boys and 
girls, are, while apparently harmless, frequently earned to great excess 
Chief among these is dancing It is no very uncommon thing for a gnl 
of from sixteen to twenty, m whom the love of dancing at times amounts 
to a passion, to attend an evening gathering where dancing will be in- 
dulged in from perhaps half past eight or nine in the evening until three 
or four o’clock in the morning An attractive young girl, not lacking for 
partners, may actually dance a third to a half of that time The amount 
of physical exertion is vastly greater than one would imagine who is not 
thoroughly familiar with all the conditions The keen quest of pleasure, 
the more or less artificial excitement, the overheated ballroom, all conspiie 
to render this a peculiarly injurious pastime for caidiac patients In the 
lighter giades of caidiac weakness, such as a well-compensated valve 
lesion, very moderate dancing may be conditionally allowed A useful 
plan IS to permit four or five round dances m an evening, separated by 
peiliaps half-hour inteivals, and not exceeding four or five minutes at a 
time 

In little children a particularly vicious exercise, because of the almost 
invariable tendency to carry it to a great excess, is skipping the rope 
This should be absolutely forbidden, since the children who indulge in it 
aie rarely of sufficient age to exercise any discretion 

Horseback riding as a recieation is very frequently prescribed by phy- 
sicians in the idea that it is a gentle and mild form of exercise which takes 
the patient out in the open an and, at the same time, involves, as one of 
the writer’s colleagues put it, “No work for anybody hut the horse ” This 
IS, to one who is practically familiar with riding in all its aspects, abso- 
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liitely incorrect, or, more properly speaking, only conditionally correct 
A patient, especially if of matme yeais, puts forth lathei strenuous ex- 
ertion in first learning to iide Tins is all the more the case if, as is gen- 
eially the custom, he iidcs an English saddle and a tiottmg hoise On the 
othei hand, one who has previously acquiied the art, for ait it is, can ride 
with relatively little expendituie of energy To iide a horse possessed of 
any of the so-called saddle gaits, such as aie geneially natural to our 
Western and Southern horses, involves only a very slight expenditure of 
eneigy, especially if a saddle with high pommel and cantle he used The 
wiiter, after consideiable expeiience in these matters, can unqualifiedly 
recommend riding, under these lattei conditions, as one of the very best 
forms of exercise, and one in which theie is but little danger of over- 
exeition, the latter point being, of course, all-impoitant to patients with 
cardiac disease Many men well along towaid Ihe threescoie and ten 
bestiide a well-manneied, quiet, saddle-bied animal foi an houi every day 
with gieat advantage and little fatigue 

On the othei hand, the amount of exeition necessary to ride a well- 
bred and faiily strong-stepping trotting hoise is very great unless the rider 
have been leally w^ell schooled This latter is so laiely the case in America, 
where the geneial public neithei takes any interest in iiding as an art 
nor, indeed, is even awaie of the fact that theie is anything moie to be 
learned than simply to bcstiide the animal and start him off, that we may 
assume it never to exist The physician, then, should use gieat caution in 
recommending, especially to obese and generally clumsy adults, the pui- 
suit of iiding as a suitable exercise In any event, he should see to it that 
careful mstiuction is given hy competent individuals befoie permitting 
any patient with heait disease to even attempt riding One factor which 
can unfortunately never he eliminated is the possibility of the horse “play- 
ing up ’’ In these days, where an automobile, a load lollei, or a fire en- 
gine may come upon one uiiawaies, it must indeed he a horse of good 
nei ves and qniet disposition that can always he depended upon under such 
conditions 

In a woid, horseback iidmg may be either a peifectly proper exercise 
for patients with even toleiahly well-marked cardiac conditions when well 
compensated, or, on the othei hand, it may be made a very strenuous ex- 
ercise, and one which no patient should he allowed to undertake without 
careful supervision and preliminary instruction and training 

Diet 

It IS impossible to lay down a specific diet which can be regarded as 
appiopriate for the generality of caidiac cases In this sense theie is no 
diet for the stage of compensation, but, on the other hand, there aie cer- 
tain general principles which should he applied in the selection of the 
dietary for individual cases. 
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If the patient be already in a state of proper nutrition, bis weight 
being coriect for his geneial bnild and mnscnlatui e, we should then seek 
to keep him at this weight and at the same time give him the smallest 
amount of food which is ]nst sufficient to accomplish this purpose In 
other wolds, the dietaiy should consist of just that amount of food which 
will suffice to keep his weight stationary The reason for this is the prin- 
ciple of protective therapy, and its application in this case is that all food 
over and above the exact amount required to keep the weight at the norm 
simply taxes the cii dilation by that much more Aside from this it can 
hardly be said that definite indications exist for any special diet list ex- 
cepting those which apply to the question of diet in general The amount 
of proteids given should be well above the minimum amount necessary to 
maintain the nitrogenous balance, say from 90-100 grams per day A 
fair amount of the green vegetables should be taken and fruits in abun- 
dance, that by these means constipation may be avoided In geneial, as 
simple a diet as will fulfil these conditions is to be preferred, since in this 
way difficulties of digestion are best avoided 

In tins place may be conveniently discussed the question of constipa- 
tion, a question which is, in patients with heart disease, of more than nsual 
impoitance Dealing in mind the fact that during defecation, when con- 
stipation exists, there may be a rise in blood pressure of ovei 50 mm , it 
will he seen that the existence of this complication is by no means a matter 
of indiffierence to the patient Eveiy effort should be made, therefore, 
preferably by dietetic means, to see that the patient has a large, soft move- 
ment daily Since the patients in this class are generally unable to take 
such exercises as involve considerable vigorous action on the part of the 
abdominal muscles, it is all the more necessaiy that dietetic measures 
should be the mainstay In many instances the addition of agar agar, 
which IS strongly hygroscopic, exceedingly bulky, and relatively incapable 
of absorption, may be found very serviceable The writer has used it 
somewhat extensively, and in cases where the constipation is due to a lack 
of hulk in the diet, oi to too great rapidity of absoiption, extiemely good 
results have been had with its use It should be home in mind that it is 
in no sense a laxative, but that it acts in a puiely mechanical manner, 
pioducing by its affinity foi water soft, bulky stools Most patients ingest 
it with little repugnance, provided that care is taken to use only the very 
best qualities of it The writer customarily directs that it be taken in the 
following mannei The agar is cut up into small hits after the fashion of 
a flaked breakfast food, put into a howl and covered with just enough hot 
water to thoroughly soften it and then eaten with the addition of cream 
and sugar A half ounce morning and evening generally suffices to insure 
one laige, soft evacuation daily The further details of treatment of con- 
stipation, should this exist, may be sought for in the article on that topic, 
and form a matter of no small moment 
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The habitual use of salines, which is so commonly practiced in patients 
in this gi oup, is to be sti ongly depi ecated 

Even more impoitant is tlie question of diet in patients who, for any 
reason, may he below pai in their nutrition If we regard it as axiomatic 
that the state of the geneial nniscnlature in i eg aid to its nutrition is an 
index of the nutiition of the myocardium it will lie sufficiently obvious 
that no stone should be left unturned to place the patient in the best pos- 
sible state of nutrition To this end additional food should be given so 
that the patient may take on weight slowly but steadily until he has 
reached that point where it is judged that the weight attained lepresents 
the optimum for him Having arrived at this point, the diet should be 
diminished again to the minimum necessary to keep the weight stationaiy 
In patients who aie above weight a very guaided attempt may be made 
at slow reduction The proper course to pursue in these cases has been 
given in detail under the Prophylaxis and Preservation of Compensation 
in the Cardiac Insufficiency in Obesity 

Care should be taken, m whichever of these groups the patient may 
fall, to see that the food is taken in fairly equal amounts and at least 
thiee times daily The habit, which is becoming in oui laige cities in- 
creasingly fiequent, of taking little else for breakfast but a cup of coffee 
and a bit of toast, followed by a light luncheon at noon, with a heavy 
course dinner at six-thirty or seven in the evening, cannot be too strongly 
condemned While it is not within the province of this article to discuss 
the desirability of this method of living in normal individuals, it must 
be again emphasized that the ingestion of so large a quantity of food at 
one time may lead to distinctly unpleasant results Hot alone is the over- 
distention of the stomach and the consequent pushing up of the diaphragm 
and displacement of the heart prejudicial, but also the great demand made 
upon the heart by the processes of digestion and assimilation of so large a 
quantity of food at one time Especially should the avoidance of a heavy 
dinnei, with the addition of wine and perhaps cigars, be enjoined Some of 
the German authors recommend that the food be given in from five to six 
small meals daily Under the conditions as they obtain in German-speak- 
ing countries this is perfectly feasible, since the iioimal individual takes 
in addition to his three principal meals generally two sinallei ones Under 
the conditions as they obtain m America this becomes eminently imprac- 
ticable Bearing in mind that the diet chosen will piobably have to be 
adhered to for many years, if not for the rest of the patient’s life, it is 
sufficiently obvious that the patient will, in all likelihood, chafe under 
the restrictions, if these be difficult of fulfilment, and ultimately fail to 
carry them out It is quite practicable to have the patient take, perhaps, 
a glass of milk in between the other meals and so distribute the food in- 
gested Even this is not ordinarily necessary if the patient be made to 
take approximately equal amounts of food with each of the three meals 
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Tie hmitation of fluids is a subject whicb bas been much discussed in 
recent years, and in some hands has been cairied to extremes In patients 
with good compensation all that is necessaiy is to see that they do not 
exceed a fan average amount daily Many people, under the impres- 
sion that chinking large quantities of water is in some way beneficial, 
consume a number of liters daily This, of couise, should be promptly 
prohibited, and the patient permitted to drink only such quantities as are 
really necessary to quench the thirst. Limitation of fluids beyond this 
point subserves no useful purpose and is unquestionably a great depriva- 
tion for the patient 

The use of tea and^ coffee, when these are consumed m unusually large 
quantities, or drunk very strong, should unquestionably be prohibited On 
the other hand, most individuals cany out the processes of digestion with 
more satisfaction to themselves, and possibly, if the concentration be slight, 
with actually gi eater ease, when taking a cup of tea or coffee with their 
meals To piohibit both of these as a routine measure would he to deprive 
the patient of a certain amount of pleasure, with little or nothing gamed 
in so doing By limiting the amount taken to a single cup of either weak 
tea or coffee once oi twice daily practically all objections are eliminated 
The writer has had much satisfaction, especially in patients who develop 
insomnia very leadily after the nse of coffee, by prescribing the use of 
caffein-free coffee The most available preparation m the American mar- 
ket known to the wiitei is that which is marketed under the trade name of 
“Dekofa’’ and contains something less than ten per cent of the oiiginal 
amount of caffein present It is to he had in the bean, winch is gioimcl 
and prepared in the ordinary manner Most patients are unable to detect 
its use or to distinguish it from ordinary coffee The writer has repeatedly 
found that patients who have been accustomed to dunking several cups 
of black cofiee for breakfast complain that ‘fibere is no slrengtli” in tins 
new coffee This is natural enough since they are obtaining less than ten 
per cent of the amount of caffein to which they have been accustomed 
These are patients who take coffee for the sake of the stimulation lathei 
than for the sake of the agreeable flavor or because they like a waim drink 
with their meals The majoiity of people, on the contrary, dimk coffee 
largely for the sake of having a pleasant-tastmg, warm beverage, and tbe 
stimulation is entirely a matter of indifference The indication for the 
cessation of coffee is the more imperative in proportion to the amount the 
patient has been accustomed to take and to the development of abstinence 
symptoms on its cessation 

In principle there is no difference between the use of tea and coffee as 
beverages if due allowance he made for the strength of each (see under 
Caffein) Many laymen imagine that tea may he diiuik in piactically 
unlimited quantities without any untoward lesults, wheieas, in fact, it has 
all the advantages and disadvantages of coffee In addition, tea which has 
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steeped for some time eontams a eonsideiable quantity of tannic acid, 
which is productive of digestive distm bailees Since the proper making 
of tea is by no means a widely known art this should be explained to the 
patient, together with the reasons why Roiling hot ivatei should be put 
into a cup and the pioper amount of tea inclosed m a little tea ball, dipped 
into the water, which should always be fiesldy boiled, for from 20 to 40 
seconds In this short space of time the quantities of tannic acid which 
go into solution are too small to be of moment 

Use of Alcohol 

VJL’he principal factors involved in the use of alcoholic drinks are, first, 
the effect of the alcohol itself, second, the ingestion of large quantities of 
fluid, when the alcohol is taken in the foim of beer oi similar dunks, and, 
third, the caloiic value involved ) 

In any considerable quantity, and in the form of concentiated liquors, 
alcohol should be absolutely prohibited in caidiac patients V^n those 
who aie alieady hard drinkers it may not alwa;ys be wise to attempt to 
bring about the cessation of the habit at one stroke Each case of this 
kind will have to be decided with due regaid to the severity of the heart 
lesion, the degree of alcoholism, and the intelligence and moral stamina 
of the patient Patients who aie accustomed to drink small quantities of 
light wine with their meals, especially patients well along m yeais, should 
he permitted to continue in their custom In such patients, especially 
where the physician is in a position to know at first hand that the bounds 
of moderation are never exceeded, it is pretty certain that the withdiawal 
of alc ^q l would do more harm than goody On the othei hand, the habit 
of taking two or three drinks of a strong liquor before meals is to be 
strongly condemned The idea which many patients have, that it gives 
them an appetite, is too frequently merely the excuse of a chionic drinker, 
who seeks to justify a bad habit The heaviei wines, and especially the 
sparkling wines, should not be permitted, particulaily the latter, because 
of the CO 2 contained in them The pimciple of extieme model ation, 
lather than arbitiaiy prohibition, should be the dominating idea 111 giving 
advice in this matter In those who have not been accustomed to alcohol, 
but who have, of their own initiative, begun its use with the idea upper- 
most that alcohol is ‘^^strengthening,” it had better be entirely prohibited 
This also applies to patients in whom the use of alcoholic drinks pro- 
duces palpitation, a feeling of fullness in the head, or similar symptoms 

In beer drinkers the question of excessive ingestion of fluid is of great 
importance It is astonishing to wh’^t extent the beer diinkei will go 
in his consumption of his favorite beverage, when he has once really ac- 
quired the habit While this factor is not so important with our native 
Americana as with, for example, many of our citizens of foreign birth. 
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yet it IS sufficiently important to be inquired into caiefullj in a given 
patient 

In patients accustomed to its use with their meals the ingestion of one oi two 
half bottles daily is piobably of no moment, and the writei, especially with his 
Geiiiiaii patients, is accustomed to peiniit this amount to be taken 

It IS self-evident that, if the heart lesion in question had been pro- 
duced en til ely oi m large measure by the use of alcohol, even this had bet- 
tei be omitted If excessive obesity, or a strong tendency towaicl this, 
exist, the caloric value not only of the alcohol, but of the carbohydrates, 
must be taken into consideration Bavaiian export beer contains 4 5-5 5 
per cent , the light Ehenish beers 2% to 3 per cent , and Pilsenei beer 
3^ per cent caiboliydiates (Zuelzer), and the composition of American 
becis 111 this lespect is piohahly not very different In general, the caloric 
values of the stiongest cognac, hiandies, and similar drinks varies from 
400-500, sheiry, port, and Marsala, 100-120, champagne, 90-130, Rhine 
wine. Burgundies, Bordeaux, 68-80 , beer, from 40-60 All of these are 
calculated for 100 c c , and represent the middle value from von Hoor- 
den’s tables It will he readily seen from these figures how gieat a factor 
the ingestion of four or five glasses of whiskey per diem is in the pioduc- 
tion of obesity 

While, as a matter of course, the chronic overindiilgence in alcohol 
is a vastly moie imjJortant factor in heart disease than aie occasional 
spiees, yet the importance of these latter, too, mnst not be underestimated 
This is especially important in America, where the habitual spreei is 
perhaps quite as common as the chronic tipplei It cannot he doubted 
that a single fairly prolonged drinking bout, -with a consumption of such 
quantities of concentrated liquors as usually occurs under such circum- 
stances, may produce by itself well marked decompensation. This is the 
more likely to he the case when the patient has not been previously accus- 
lonied to liqnoi, as in the ease of university students, whose excesses in 
this respect are sometimes fi aught with rather disastrous consequences 


The Use oe Tobacco 

Our lack of knowledge m respect to the effect of tobacco upon the 
heait IS such that it is exceedingly difficult to frame an accurate judgment 
as to just what are its potentialities for evil The subject is discussed 
at some length under the treatment of arteriosclerosis ^A large niunher 
of men smoke puiely foi the sake of the companionship and because their 
associates aie smoking Others, again, smoke because either their busi- 
ness or their pleasures bring them m contact with others who are smok- 
ing, and the disagreeable odor of sipoke is obviated to a certain degree if 
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they themselves smoke In such patients as these the cessation of smoking 
IS in no sense a hardship An absolute abstinence fiom tobacco should 
be enjoined upon them The veiy much larger gioup of moderate smok- 
eis, who smoke fiom three to four or five mild cigais a dav, find it a 
considerable deprivation to give up the habit Perhajis tlie wisest plan to 
puisue with them is to giadually reduce the number of cigars allowed to 
one small, mild cigar after dinner and supper The writei’s experience 
IS that this IS about the minimum which is capable of affording^" any pleas- 
111 e to patients in this group If general arteriosclerosis, and paiticii- 
larly coronaiy sclerosis, exist, e\ery effoit should he made to eliminate 
even this small indulgence 

With the confiimed smoker the problem is distinctly harder Few 
habits, aside from the severer foims of drug habits, take hold of a man 
with greater tenacity than this Many of these men are possessed of great 
bodily and physical vigor, and stontly maintain that they neither experi- 
ence the slightest ill efiect, nor do they believe that any had results can 
accrue from it It is rare, indeed, to find a patient of this kind who, 
however great his confidence in his medical adviser may he, does not feel 
that in such matteis his oivn opinion is far more reliable and unbiased 
tthe writei has in mind a recent patient, a man of great bodily and mental 
vigor, who purchases cigars in lots of one thousand, at intervals of lioin 
three to four weeks, and of these practically all are consumed by the pa- 
tient himself As the patient expiessed it, ‘Trom the lime I wake np 
and look at my watch and at the same time take a cigai, I am piacti- 
cally never without one until I retire at night ” In patients of this kind 
the very greatest difficulty arises even when an attempt is made to reduce 
the number of cigars consumed For all that, the attempt must he made 
and made seriously, since, in the long inn, such overindiilgence is almost 
certain to result disasti oiisly FTotlimg is gained by changing the form 
in which tobacco is smoked, as, for example, fiom cigaiettes to cigars/^ 
Of all the vaiions devices which have been recommended in the endeavor 
to do away with the habit the writer cannot speak in favorable teims 
The question is really one of moral stamina on the patient’s part, with 
mtelligent inteiest and cooperation /on the part of his physician If the 
patient can he induced to gradually reduce the number of cigars, and to 
use only very mild ones, the way is opened for a still further reduction 
later on, and possibly an ultimate complete withdrawal A little point 
which may occasionally be useful is to induce the patient to agree to 
limit himself to the same number of cigars, but to throw each one away 
when two thirds consumed, and later when half consumed This has, per- 
haps, a slight advantage, in that in this way there may be less absorp- 
tion of the volatile products of combustion, 

1 Cigarettes should be completely prohibited, and old, strong pipes like- 
yrise The long clay pipe, which can be thrown away and new ones ol}- 
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tamed at short intervals, is less harmful On the other hand, it is difficult 
to get patients to cany this out 

The use ot chewing tobacco, because of the digestive distuibances to 
which this so irepiiently gives use, should be absolutely interdicted^ 

CHRONIC MYOCARDIAL INSUFFICIENCY 

In the theiapy of cardiac diseases the interest focuses shaiply upon 
the treatment of chronic myocardial insufficiency with its many causes 
It thus assumes paramount impoitance, and hence will be considered as 
foiming a basis foi the discussion of the treatment 

Definition. — By chronic myocardial insufficiency is meant a condition 
of chronic weakness of the caidiac muscle, due to vaiions pathological 
conditions of the myocardium itself (weakened heait, cardiac insufficiency, 
debilitas cordis, insufficicntia myocardii) 

Under this heading is included a considerable number of conditions 
which have this in common, that in all of them the clinical couise is de- 
pendent upon the fact that there is a ■weakening of the cardiac muscle, 
a true insufficiency of function In some the piimaiy cause may lie 
outside of the heait It may not be always possible to establish the diag- 
nosis with sufficient exactness to leeognize the individual forms of niyo- 
caidial disease, and, in many instances, the vaiious forms are combined 
01 overlap, but every eftoit should be made to deteimine it with as much 
precision as the individual case may admit In spite of the variety of 
causes which lead to myocardial insufficiency, there are in the clinical 
course a large numbei of symptoms and signs common to all, the sum 
of which may be legarded as forming the clinical picture 

The valviilai lesions will be discussed under the piesent caption, since, 
as Kiehl and Roinbeig have shown, the couise of valvular lesions is de- 
termined to a much greatei extent by the condition of the heart muscle 
than by the extent of the lesion of the valve Especially fiom the stand- 
point of therapy is this classification justifiable, since the cardiac insuffi- 
ciency due to valve lesions is treated along precisely the same lines as that 
produced by any of the other causes enumerated below 

Clinical Forms of Chronic Myocardial Insufficiency ■ — The conditions 
grouped together under this head are 

1. Cardiac insufficiency from overstimulation 

2. Caidiac insufficiency from disturbances of the general metabolism 
(malnutrition) 

3 Cardiac insufficiency from long-continued rest 

4 Cai diac insufficiency of the obese 

5 Cardiac insufficiency from general and local (i e, coronary) 
arteriosclerosis. 
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6 Cardiac insufficiency from cliromc myocarditis 

7 Cardiac insufficiency from alcohol (beer heart) 

8 Caidiac insufficiency from syphilis of the myocaidium 

9 Gaidiac insufficiency from concretio pericardii 

10 Gaidiac insufficiency in chronic nephritis 

11 Caidiac insufficiency in pulmonaiy conditions (emphysema, 
chionie induiative conditions in lungs, asthma, chronic bronchitis) 

12. Cardiac insufficiency in kyphoscoliosis 

13 Cardiac insufficiency m the valvulai lesions 

Functional Diagnosis — The Recognition of the Functionally Insuf 
flcient Myocardium — It lies entirely without the scope of this article to 
enter upon the symptomatology of the above conditions, but it should bf 
remembeied that, functionally, they all have this in common, that the myo 
caidial insufficiency, that which the clinician is geneially called on to 
tieat, exhibits the same symptoms irrespective of its causation To the 
pictuie of myocardial insufficiency may be supei added the symptoms pe 
culiar to each of these conditions, when such exist It is sufficiently evi 
dent that, irrespective of the underlying pathological condition, the piog- 
nosis, so far as the circulation is concerned, depends almost exclusively 
upon the condition of the myocardium, upon its sufficiency oi insufficiency, 
upon its reseive power The most important problem which contionts 
the physician, and often the most difficult, is to determine 3ust what 
condition the heart muscle is in, in other woids, to determine its func- 
tional value, its capacity for work This is all the moie important, fiom 
the standpoint of tieatment, in that most of our therapeutic mcasuies aie 
diiected towaid the lestoration and maintenance of the functional integ- 
rity of the heait muscle 

Results of Insufficient Myocardium. — In general, it is convenient to 
lecogiiixe eaily and late stages In the first, oi initial, stage the symp- 
toms aie generally relatively slight Probably the most fiequent symp- 
tom at the onset is dyspnea At first this appeals only aftei some un- 
wonted exertion — a shoit run, climbing staiis, etc Again, it mav appear 
aftei an unusually heavy dinner, a meal acting, as lias alieady been 
noted, in piecisely the same way as physical exercise, so fai as the heait 
IS concerned At first it disappeais when the exciting cause has passed, 
but later may become permanent Dyspnea is especially apt to appeal in 
patients in the laboring classes, whose work involves consideiable muscu- 
lar effort It IS not uncommon to have patients in v/hom dyspnea is per- 
fectly evident make no complaint, and even assure one that their bieath- 
ing IS ^ffill right ” Catarrhal conditions in the bronchi and larynx are 
quite common, and lecur with no apparent exciting cause, oi as a lesult 
of causes too slight to affect a jierson m robust health Micioscopically 
the “Ilerzfelilerzellen” and occasionally a few' led blood coipiiscles may 
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be found, althongli these aie seldom present until the condition has existed 
for some time Cough is common as a result of the catarrhal conditions 
just leferred to 

In patients of sedentary habits gastiomtestinal conditions are more 
frequently noted iiist These are loss of appetite, meteorism, slight 
disturbance of digestion, a sense of weight and Inlhiess in the epigas- 
tiiuiii, eructations of gas, iriogulaiities of the bowels Soon there is 
added to these a tenderness in the epigastiium, at first slight, later moie 
marked Women frequently have their attention diawn to it by an un- 
pleasant sensation on wearing their coiset These symptoms aie due to 
the venous congestion of the abdominal vessels, piodueing catarrhal pioc- 
esses in the mucous membranes and engorgement of the liver The latter 
increases in size and becomes tender, owing to the stretching of its cap- 
sule, with lesultaiit piessnre on the nerve endings It is important to 
note, however, that under two conditions this tenderness may be occa- 
sionally absent in old people, in whom there aie already senile changes 
in the liver, with lesultant atrophy, and m cases where the venous conges- 
tion of the liver has lasted a long time, the nerves seem to become ob- 
tunded, and the tenderness may gradually become less and disappear 
Vomiting IS uncommon, and is generally of grave import 

In a smaller number of cases subjective sensations on the part of the 
heart itself are complained of, but even in these, oddly enough, the symp- 
toms on the part of the heart are lelatively few At best, these eases aie 
not numerous Discomfort in the precordia, a sense of tightness or full- 
ness, or palpitation may develop after lelativelv slight exeition, less fre- 
quently after mental excitement In a more advanced stage these may 
develop while at rest Anginal attacks, generally of a mild type, may 
initiate the pictuie, as may also attacks of cardiac asthma In these lat- 
ter the patient is suddenly seized, usually at night, with an intense de- 
giee of dyspnea, with a lapid, feeble, often irregular pulse, cyanosis, and 
great suffering Angmoid and asthmatic attacks aie not very infre- 
quently combined 

With these more or less localized symptoms, general symptoms are 
often present The most important of these are weakness, listlessness, 
loss of weight, cold sweats, pallor of the skin, vertigo, headache, and 
attacks of syncope 

The objective examination of the heart discloses a dilatation, gen- 
erally slight at first, often not to he made out with any degree of certainty 
The sounds may he normal, or there may be a systolic murmur following 
the first sound, loudest at the apex There may be an accentuated second 
pulmonary sound, indicating a mitral muscular insufficiency It must be 
borne in mind that outspoken symptoms of myocardial insufficiency may 
he, and often are, present with no changes evident in the physical exam- 
ination of the precordia 
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The pulse is generally small and soft, unless the cause of the caidiac 
weakness lies m a contracted kidney, m which case the piessuie may be 
high AVhile not often much acceleiated while at rest, it is geneially 
markedly labile, contiary to lormer belief Arihythmia is absent in most 
cases 

The urine shows a distinct diminution in volume, if the case is one 
of any seventy, with inciease in specific gravity (above that which existed 
hefoie the onset of the attack). 

Edema of the dependent portions of the body may develop This, in 
the wi iter’s experience, is imariably a later symptom than those on the 
pait of the liver and gastrointestinal tract 

These symptoms, which go to make up the picture of the initial stage 
of caidiac msufiiciency, pi ogress, as a lule, slowly, so that the duration of 
this stage may vary fioni a few weeks to many years A year might be 
considered a fair average 

The second stage is chai acterized by seveie dyspnea, outspoken en- 
laigement of the liver, greatly lessened quantity of urine, edema of the 
extremities, later transudates m the body cavities, albuminuria, etc These 
lie outside of the scope of our consideration 

Functional Tests — In the past decade the ever-increasing impoi tance 
of having some means to recognize the slighter degrees of functional weak- 
ness of the heait has been moie clearly recognized As a lesult numerous 
investigators have endeavored to devise means by which the reserve force 
could be determined While these researches have not led to any abso- 
lutely conclusive results, yet they have disclosed many facts of great im- 
portance for the clinician, and, while we aie still far fiom having an 
exact functional test applicable to all cases, we have learned enough to 
be of distinct aid in some cases 

Principles Involved — The earlier methods sought to leain from 
the behavioi of the pulse alone, under varying conditions, just what effort 
the heait was capable of putting forth 

Mendelsoiin-Geaupner Method • — These authors caused the heart 
to be subjected to mechanical woik, in a manner which pcimitted of quan- 
titative cleteimination, noting the pulse rate befoie and after, and then 
determined the time which the heait required to come back again to the 
normal frequency This time, which may he called recuperation time, 
forms the basis for the conclusions The longer the time lequired foi 
the heart to regain its normal late the less is its functional power 

It has been determined by others that other factois than the reserve 
power are set m play in any method depending on this piinciple, so that 
it has been given up even by the authors themselves 

Herz’ ^^Selbst Hemmung” Method {Self -antagonizing Method) — 
A second method (M Herz) employs the following procedure The 
patient, applying his entire attention to the matter in hand, very slowly 
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bends bis forearm m such a way as to contract simultaneously both flexor 
and exteiiboi giouiis of muscles This is legaided as being a physical 
exeicise of stiain The author states that iioimal heaits invaiiably show 
eithei no change in late or a slight increase in rapidity, wheieas func- 
tion ally damaged hearts showed an invaiiablc slowing This method has 
been reinvestigated by several authors (Aug Hoffmann), who have not 
been able to confiim his results Another method makes use of the pulse 
rate in a still different way The patient is made to take the recumbent 
position and the late determined This is done again standing, and it 
was found that, in normal individuals, the acceleiation was never more 
than twenty, on the average seven Several factors impair the accuiaey 
of this test, one ih the length of time the patient has been in the leciim 
bent position, and another the psychical condition, which plays here an 
important role 

Methods Dependent on Blood-pressure Changes — Aftei it had 
been demonstrated, two decades pieviously, by Marey, that compression 
of the laige peripheral arteries simultaneously induced a rise of the blood 
pressiiie, this fact was used in the endeavor to develop a method of func- 
tional testing 

Katzensteiris Method — This observer found that, after causing the 
heart to perform an increased amount of woik by compression of both 
femoral arteries, foi from two and a half to five minutes, a iioiinal patient 
readed with an increased blood pressure He found the following con- 
ditions to obtain 

A In normal hearts with competent myocaidium a use in pressure 
of from five to fifteen mm , the pulse rate remaining the same or becom- 
ing less 

B In hypertrophic hearts, with competent niyocardinm, a rise in 
pressuie of fifteen to forty mm., the pulse rate being the same or less 

C In hearts with slight degree of insufficiency the pressure did not 
use, the pulse rate remained the same or increased 

D In heaits with severe degrees of insufficiency the piessuie fell 
and the pulse rate increased 

Tins method has been found to be unreliable, because of the pain 
caused in some instances, and also because of tbe psychical factor, as well 
as dangerous to use in very severe cases 

G'taupner^s Method — ^After his first communication Graupnei 
started with a somewhat different principle He gives the heart an amount 
of work to do which can be accurately measured, and from the behavior 
of the blood pressure draws bis deductions He found that in normal 
heaits a rise of pressure was caused by mild exercise, but a fall in weak- 
ened heaits This test is open to a number of theoretical objections It 
does not and cannot take into consideration the effect of the peiiplieral 
vessels in the blood pressure. It is usually correct to assume that the 
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increased pressuie noted in noimal Hearts goes, pa'ti pas^ii,, with an in- 
ci eased systolic output of the heart, hut conditions can be imagined wlicie 
the use of pressure might he due to medullaiy stasis, and in this event 
would have an exactly opposite significance It has been iouiid by otbeis 
that the blood pressuie falls in the ease of a tiained athlete, instead of 
rising, giving Griaupnei’s pathological reaction It had pievionsly been 
shown that in elderly patients, who often show with this test a veiy gieat 
mciease m the pressure, and who, theiefore, should have good heaita, 
the heart is, as a inattei of fact, brought neai to a point of seiious in- 
sufiiciency by the exercise, as is evident by the aecoinpanyiiig seveie geii- 
cial syniptonis A secondaiy stimulation of the vasoconstrictoi center 
may be in play here, the stimulus to constriction being given by an excess 
of COo as a lesiilt of stasis m the niediilla oblongata, in the sense of high 
pressuie stasis (Hochdriickstauung) of Sahh Under these ciicuinstances 
such a use in pressure would he unfavorable Cabot and Biuce, who 
have woiked with this method, believe that, in spite of its defects, it is of 
use in helping to ]udge of the heart’s reserve powei The writer, after 
consideiable experience with the above tests, and aftei seveial yeais’ pretty 
constant use of the Gi aupner test, has arrived at the following conclusions 
The test has all the inheieiit fallacies of any method dependent upon the 
behavior of the blood pressure alone The psychical infiuence may be 
allowed for, or eliminated by lepeated tests It is not dilficult to decide, 
in a heait which shows a drop in piessure, Avhether its possessoi is a sound, 
tiained athlete, oi has a badly damaged heart Making all these allow- 
ances, and judging only fiom outspoken changes in the pressure, the 
method has a limited field of usefulness Hoffmann finds that, just in the 
cases where it is most needed, in the differential diagnosis between cardiac 
neuroses and beginning myocardial weakness, the method fails entirely 
To this opinion the writer can subscribe in part 

Hirschfelder makes the appiopriate lemaik that, in nearly all the 
tests, if they aie to be leally decisive, they must be pushed to an extent 
where the concomitant symptoms and signs are in themselves sufficiently 
characteristic With the present state of our knowledge on the subject 
we may say that all patients in whom there is doubt as to the competency 
of the myocardium should be subjected to some form of exercise test, but 
this must not be taken as the sole criterion 

The Relation of the Maximal and Minimal Pressures (Ampli- 
tude — Pulse Pressu'ie') — ^From the height of the blood pressure and the 
rate, and from the presence or absence of the usual attendant symptoms 
of an overtaxed heart, from the rapidity of lecovery fioin the exertion, 
and from an examination during the following twenty-foui honis to see 
if after-signs of cardiac exhaustion have set in, from all of these, rather 
than fiom the numerical values obtained at the time of exercise, should 
the final estimate be drawn 
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It must be emphasized that, m detei mining the amount of exercise that the 
patient is to be peimitted to take, the test should be made with exercises 
familiar to him and which he must do in his everyday life It is highly impoitant 
that the exercises should be such that the patient can do them easily, as in 
unaccustomed exeicises, especially if awkwardly done, the actual outlay of energy 
far exceeds that necessary to be expended when the patient has acquired the 
addiess necessaiy to do them easily and skillfully This is equally im- 
portant in treatment, and was taken cognizance of in the original method fol- 
lowed by da Costa during the War of the Rebellion 

The psychical factor must never be left out of consideration, whatever 
the form of exeicise we may use Weber has shown that the mciease in 
blood pressure is due, m a measure at least, to the fact that the coitex 
IS concerned in the carrying out of the muscular contractions As a le- 
sult of this, a patient about to he subjected to any of these tests may, as a 
lesult of the mere psychical concept of the work to he done, react with 
an increased blood pressure This factor, so familiai to eveiyone in test- 
ing the pulse rate for the first time, may be eliminated by lepeatmg the 
test when the patient has overcome the nervousness incident to the novel 
procedure 

Plethysmogkaphic Method of A Mudder — This author attempts 
to measure, by means of the plethysmogiaphic curve taken from the foie- 
arm, as to the systolic output of the heart, and to deduce from this the 
work done by this organ Aside from the technical difficulties involved, 
which would lendei the method one of considerable difficulty, the method 
has the inherent error deiived from endeavoring to geneialize as to the 
condition of the entire circulatoiy system from the results obtained from 
one arteiy 

Method of Plesoh — ^Plesch has published a method for determining 
the systolic output of the heait, based upon entirely different consideia- 
tions The piinciple of the method is as follows If the gaseous content 
of the blood in both the right and left sides of the heart be known, and 
if one detei mine in addition (by the Zuntz method) the O2 intake per 
minute, then from these data the amount of blood which has passed the 
lungs during this time may he calculated If this amount he divided by 
the number of heart heats m the same time, we obtain the systolic out- 
put of the heart for each beat 

Inasmuch as the analysis of the heart’s blood cannot be made in man, 
some other than the direct method must he devised The details of the 
method cannot he given here, hut essentially Pleach determines 

A. The amount of O2 which is used per minute by the organism 

B. The percentage of Og contained in the venous blood, when, after 
having satisfied the tissue needs, it returns to the lungs , that is, the per- 
centage of O2 in the right heart or pulmonaiy artery 

C. The percentage of Og present in the arterialized blood, that is, 
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the percentage change in Oj which tlio hlood has nndergone aftei it has 
been changed to aiterial hlood m the lungs 

Plesch gives as an example If the volume per cent in of ar- 
teiial blood be 20^ and that of venous blood D3, then 2)ei 100 c c. blood 
there will be iieceshaiy 20 — 1;>=:7 c c of for artei lahzation This 
is furnished by th(> respiiation 

Assuming in this case the Oj consumption to be 210 c e per minute, 
then the amount of blood per minute iiecessaiy to carry this amount of 
oxygen would be as many times 100 c c as 7 is contained in 210 If 
X be the '^minute volume” of the blood, then X=^ ^,^^“=3,000 If 
3,000 c c aie requiied per minute, absuming a imlse late of 70, then the 
systolic output is equal to 3,000 (minute volume) divided by 70 (late per 
minute) Systolic output=-^^^^ =43 c c 

Theoretically interesting as this method is, it seems doubtful whether 
it IS destined to attain clinical importance At best it could not be used 
excepting under exceptionally favorable conditions 

Rontgex Method of Moritz and Dietden — These observers deter-* 
mined a diminution after exeicises m the size of the heart measured by 
the orthodiagraphic method Their investigations have been partially 
confirmed They diaw the conclusion that the reaction of the normal heait 
to stress placed upon it is in a diminution of its size More explicitly, a 
stiain which is within the power of the heait to oveicome produces not a 
tempoi ary dilatation, as has often been assumed, but an actual diminution 
in size and volume This has been explained by the incomplete venous 
filling as a result of the shoitened diastole associated with a moie fre- 
quent pulse This interpretation has not been allowed to remain without 
some contradiction Kraus denies that mubcular work as such produces 
a diminution in the size of the heait He considers that the distinction 
between the trained and untrained heait is that in geneial the tiained 
heart produces moie woik by increasing its systolic output with little 
or no increase in rate, the untrained by increasing its fiequency The 
cause of the diminution in size is, according to Xiaus, the iiioie com- 
plete emptying of the heait In general, it may be stated that, while 
theie IS agreement that the noimal heart is smaller following exercise (i 
e, increased tonicity), yet it is veiy doubtful if this alone furnishes a 
reliable measure of the heart’s strength 

Yalije of Functionad Tests m Geneeae — The above resume of 
the more important methods of testing the functional power of the heart 
shows that, in spite of the desirability of some such mathematical proce- 
dure of determining the heart’s functional power, we must say that at pres- 
ent no one of these methods answers the requiiements We possess at 
present no means of estimating in terms of a simple proportion the heart's 
functional capacity The physician, hi ought face to face with a case in 
46 G 
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wlncli it IS necessary to estimate 3ust what the reserve power of the heart 
muscle is, must lely on close and accurate observation As already stated, 
exercise tests should always be given, but not according to any fixed 
scheme In one case a half dozen quick turns around the room, in anothei 
merely sitting up m bed, in yet another climbing a flight or two of staiis, 
may be the appiopiiate dosage of exercise A caieful study of the pulse 
rate and quality, of any changes in the blood pressuie, the development of 
cough, dyspnea, of discomfort in the precordia, of giddiness, of a feeling 
of anxiety — all these, together with the patient’s geneial condition, must 
be carefully observed and the conclusions based on the analysis of all of 
them Special stress should be laid on an examination some houis after, 
01 even the next day, so that the rapidity of recovery fiom the test may 
be observed In addition, the physician will again look foi the evidences 
of disturbed circulation above enumerated It is self-evident that m 
many cases where the patients show definite signs of weakened heait func- 
tion, such as swollen and tender liver, slight edema of the feet, such tests 
are often entirely superfluous 


The Peophylaxis of Myocaediae Insufficiency 
{Preservation of Compensation) 

The question of prophylactic treatment is probably most frequently 
considered by the physician under those conditions where he is treating 
cases which, according to experience, are paiticularly pi one to he com- 
plicated by endo- oi myocarditis These are, of course, the infectious dis- 
eases, such as acute aiticular rheumatism, scarlet fever, pneumonia, ty- 
phoid, follicular tonsillitis, chorea, and others of a similar nature The 
piophylaclic treatment of the cardiac complications of such infections is 
so closely associated with the treatment of acute endocarditis in general 
that it will he discussed under that caption 

Much moie difiicult to estimate, and yet equally, if not more, impor- 
tant, is the prophylaxis of the chronic forms of myocardial msufficieney 
As we have seen, these chronic forms of cardiac insufficiency owe then 
origin to a number of different causes, and our prophylactic measures 
must first and foremost take cognizance of these 

Cardiac Insufficiency from Overstimulation. — Practically these cases 
fall almost entirely into the group of hypertrophies from excessive work 
We have already seen that it is almost impossible, in a conciete case, to 
state that a particular heart is hypertrophied as a result of overwork 
alone, since in so many cases the effects of alcoholism, syphilis, and sex- 
ual excesses aie contributing factors With a heart before us which is 
commencing to show some of the effects of excessive work, as expressed 
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m an accentuation of the second aortic sound, and a begniniiig liypeitiophy 
of the left ventiicle, the question aiises as to the advice which we shall 
give the patient The fiist point about which we must be absolutely clcai 
IS as to whether the conditions which picseiit theiubches aie, in leality, 
pathological In other words, ^ve must not attempt to foico every strongly 
beating heart m a man whose woik is of the heaviest iikinual chaiactei 
into the diagnosis of hypeitrophy It should be oui endeavor fiist, ])y 
repeated examinations of the individual, to deteimine wdiether oi not iho 
work which he is called upon to do is actually within the ])hysiological 
capacity of his heart This is frequently a niattei of the most difhcult 
natuie Bearing in mind the gieat difficulties and many fallacies which 
are incident to the determination of slight variations in the size of the 
heart by the classical methods of physical examination, w^e should be 
exceedingly conservative in the intei pi elation of slight appaient incieabe 
in size after work More leliance is to he placed upon the oitliodia- 
giaphic examination Above all, the physician should apply the vuiious 
exercise tests previously discussed, not once, but lepeatedly, and these, 
taken in conjunction with the accurate determination of the maximal and 
minimal pressures befoie and after woik, give us, perhaps, our best in- 
sight into the effectiveness with which the heait is woiking If we find 
the heart, as shown by the fluoroscopic examination, to have diminished 
in size (iiiciease of tonicity), and the exercises to have been accomplished 
with none of the subjective symptoms of caidiac oveistiam showing them- 
selves, with the size of the heart showing no greater changes to percussion 
than fall within the limits of eiroi of the method, we may assume that 
the heart is thoroughly competent to master the particular w^oik which it 
has been called upon to do If the converse of these conditions aie found, 
we are equally justified in assuming that the w^oik which is being done 
is piodiicing cardiac ovcrstiam, and it then becomes the imperative duty 
of the physician to advise the patient to modify Ins mode of life and his 
employment, if necessary, so as to hung down the woik to a point at which 
the heart can leadily master it 

Childhood Sports ' — In these days when athletic spoits, many of them 
of the most strenuous kind, have become the iiile, especially with lads 
between the ages of fourteen and twenty, an exceedingly important ques- 
tion IS the prophylaxis of cardiac overstrain from this source 

It is very difficult to distinguish heUveen those exercises which might 
he termed “normal” for a gi owing lad and those which involve a patho- 
logical degree of heart strain m their accomplishment It must be borne 
in mind that the diffeiences, aftei all, are quantitative rather than quali- 
tative A very simple example sufiices to render this peifectly clear Run- 
ning for short distances may he looked upon as a peifectly noimal exercise 
for almost any healthy boy or girl, even of rather delicate mold, wheieas 
long distance running, the so-called Marathon runs, which are in recent 
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years becoming popular^ even for untiained boys, represent a degree of 
effoit which IS almost invanahly pathological 

It IS convenient to classify exeicises into vaiions gioiips, one of the 
simplest classifications being that adopted by McOiiidy He recognizes 

Exercises of Speed — The classical exercise of this group is lunning 
The essence of the exercise of speed lies in the fact that the individual 
movements making 'up the exercise leqiiiie but a very small amount of 
muscular effoit, but the lapidity with which the lepctitions of each move- 
ment aie made is so gieat that there is a summation of effort and conse- 
quent summation of strain 

Exercises of Endurance — The most important of these are long 
distance walking, long distance running (in which the late of speed is 
not great), etc The essence of these lies in the number of repetitions of 
the individual movement, the stiain element beginning at the point where 
fatigue sets in In the exercises of enduiance the individual movement 
is one which requiies neithei particular dexterity nor especial effort to 
carry out 

Exercises of Strength — These aie typified by weight lifting, 
wrestling, and those gymnastic feats involving the holding up of heavy 
weights The essential point in these is that the movements aie earned 
ont neither veiy freqnently nor with especial rapidity, but the amount 
of Sham involved in the individual movement is excessive 

It should be borne in mind that athletics involving any of these three 
groups of exercises may produce cardiac ovei strain It is hardly possible 
from a perusal of the literature to form an accurate estimate of the fre- 
quency with winch these various gioups of exercises aie concerned in the 
production of overstrain of the heart, the vaiiety of cases repoited by 
individual observeis depending, to a very large extent, upon tbeir sphere 
of professional activity 

Competitive Athletics — Obviously the tendency to overexertion 
will be greatest wheie there are strong reasons for persisting m the exer- 
cise, and this in piactical life occuis especially in competitive athletics 
One of the most serious defeats of sports, as earned out at present in the 
United States, is the tendency, which has been so well emphasized by 
various foreign writers, to win at any cost The conception of sport lias 
come to mean, in only too many instances, not only in oiir universities 
and colleges, but, which is vastly more important, in our preparatory 
schools as well, that a small number engage m highly specialized athletics 
Some forms of athletics which arouse the highest pitch of enthusiasm, 
such as football, are participated in only by a very small proportion of 
the school, and then only foi a short time and season, the participation of 
the overwhelming majority being limited to the cheering Athletics of 
this type must in their piesent exaggerated form he regarded as far from 
being beneficial to the great body of students The athletic spirit which 
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should be fostered is that which cultivates athletics of a type iii which all 
students may have a part In a picpaialoiy school^ foi example, encour- 
aging the students to play a set or two of tennis c\eiy day in the season, 
to walk, skate, and indulge in similar outdoor sports for a limited peiiod 
of time each day, must he legarded as a goal not to he worked towaid in 
any merely desultory way, hot systematically, earetiilly, and, above all, 
with due obseivance to what may be teimed the ‘hlosage ” Tbe p&ychical 
factor in this connection is most impoitant A wIiok‘somc iivaliv is ab- 
solutely essential to a pioper mteiest m any spoit, at least dining the 
formative years A careful mean must he sought toi between the extremes 
of a senseless mollycoddling, on the one hand, and competitive athletics, 
only suitable for the tiained athlete, on the other hand iSTothing is far- 
ther fiom the writei’s intention lhan to attempt to discoiiiage any rational 
form of outdoor spoits or indoor exeicises, but it can haidly be questioned 
that, as they aie at present earned on, they aie neither productive of the 
greatest good to the greatest numbei, noi aie they lationally oi systemati- 
cally directed Too much has been left to chance or to the discretion of 
those who have not reached years of discietion Eiom the standpoint 
of the physician, a single case of badly damaged heart as the result of 
Gonqietitive athletics goes a veiy long way towaid neutralizing the good 
which IS hi ought about by athletics m general These being matteis which 
can only he changed to any very eonsideiable degree by the always slow 
process of education, we may content oui selves foi the piesent with the 
following suggestions 

The duty of the family physician is to insist that eveiy child under 
his care he encouraged in every posbihle way to giadually strengthen Ins 
heart by systematic daily exercise, always by pielerenee in the open air 
The father of a family can do much, with both his hoys and girls, to eii- 
eonrage long tiamps, riding, skating, hockey, outdoor basketball, baseball, 
and the long list of similar spoits Swimming should hardly be i eg aided 
in the light of a sport, hut rather as a necessaiy component of eveiy child’s 
education 

In the case of children who aie ill noutished oi pooily developed, and 
the capacity of whose heaits for exertion may he open to some suspicion, 
the physician should make examinations of the child aftei vaiious cxei- 
cises of a vigorous nainie, and these should he his guide in recommending 
or prohibiting a given spoit In the piesent state of oui knowledge in 
regard to the functional tests of the heart, more precise rules cannot be 
laid down 

Especial caie should he taken to avoid indulgence to excess in such 
sports as lead readily, by their very nature, to overexeition, paiticulaily 
where these are associated with a faulty bodily posture This is especially 
true of bicycle riding 

Oaie should be taken to insure a sufficient variety iii these spoits to 
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develop all of the muscles appioximately equally This is especially 
important for girls, whose sports, iii the very natuie of things, are more 
limited than is the case with hoys 

Cardiac Insufficiency from Disturbances of the General Metabolism — 

{Malnutnhon) — The piophylaxis in cases coming in this category must 
of necessity vaiy widely m its application to diffeient individuals, on 
account of the laige variety of causes which are capable of bringing about 
severe malniitiition, with consequent myocardial wealmess In the gieat 
majority of cases these act only as predisposing causes, actual cardiac 
insutiiciency being delated until some other factor is supei imposed We 
find among the commoner causes of malnutrition tuberculosis, chronic 
gastrointestinal diseases, especially those associated with diarrhea, dia- 
betes, the essential anemias, gout, and especially injudicious attempts 
at the rapid i eduction of obesity 

In tuheiculosis seveial factors coincide to bring about cardiac weak- 
ness If the case is a progressive one, in spite of adequate theiapy little 
can be done, nor would it be of great consequence in any event In many 
cases which are piogressing satisfactorily, so far as the lung condition is 
concerned, cardiac insufficiency sets in as a simple result of the anemia, 
lack of exercise, and, m many instances, toxic degenerations of the heart 
muscle itself Bearing m mind the possibility of cardiac insufficiency due 
to this cause, it is desirable to allow patients sufteiing fioin the eaily 
stages of tuberculosis somewhat more freedom as regards exercise than is 
commonly the case, piovided always that the tempeiatuie and general 
condition of the patient admit of this being done with propriety The 
anemia and loss of strength which result fiom injudicious and too rapid 
loss of weight in the tieatment of obesity is one of the most prolific causes 
of cardiac insufficiency falling m this group This will he lef erred to 
in detail imclei the heart of the obese 

The prophylactic treatment of the cardiac insufficiency fiom the other 
causes named is essentially identical with the treatment of those con- 
ditions 

Cardiac Insufficiency from Long-continued Rest. — In the same way 
that the heart responds to increased work by the development of increased 
stiength, .so a heart which has for a considerable period of time had very 
slight demands made upon it responds by a steadily mci easing degree of 
weakness We see these cases especially after such conditions as typhoid, 
long-continned gastroenteritis, or, indeed, in a convalescence of any con- 
dition which has led to a strict sojourn in bed for a considerable period 
of time This can he clearly seen in elderly people whose hearts have 
aheady a lessened functional power, and in whom, when they have been 
confined to bed for many weeks or months with, for example, a fractiiie, 
cardiac insufficiency is very prone to develop This group of cases offers 
a very satisfactory field for prophylactic treatment In the majority of 
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conditions necessitating a long sojourn in bed gymnastics may be earned 
out Mitla the gieatest possible benefit Few cases are so sick tbat^ when 
the seventy oi the disease has passed, they cannot be advantageously 
tieated by passive exercises to begin with, and, a little latei, by veiy light 
active movements In a lather wide vaiiely of cases, the seventy of 
which has been such as to bung with it a well giounded tear of the de- 
velopment of caidiac insufiiciency, the wiiter has been accustomed to use 
the lightest ioiins of active and lesistive movements, the details of which 
aie discussed in the approiiriate place Aside fioni the value such exei- 
cises have in forestalling the development of caidiac weakness, thc"y have, 
in addition, the very manifest advantage that they shorten up the stay 
in bed somewhat, and, since they can be given for some time befoie the 
patient is strong enough to leave his bed, they foim a gradual liansition 
to the effoit involved in getting up 

Cardiac Insufficiency of the Obese.- — In scarcely any other class of 
cases can the physician who has the propei conception of the relationship 
which exists between obesity and cardiac insufficiency, and who has the 
proper coiitiol of his patients, accomplish moie than in this group A 
relatively small number of cases excepted, obesity is due to a dispiopoi tion 
between the food intake and the energy output After all pioper allow- 
ances have been made for the effects of heicdity, etc , in the production 
of obesity, the fact still remains that the dispioportion between the amount 
which the patient eats and the amount of physical woik done by him — 
both factois which may be readily conti oiled — is piactically the sole 
cause of his excess of fat We now know tliat the heait itself in these 
cases may he, and often is, peifectly normal, but, on the other hand, a 
hcait which is perfectly capable of carrying on the circulation in a pa- 
tient of IGO pounds weight may be utterly unable to do so if the weight 
of this patient be increased to 200 pounds The second factor which must 
be taken into caieful consideration is that, with mcieasmg corpulence, the 
patients develop a decided antipathy to muscular exertion As a lesiilt 
ol this then skeletal muscles lose then tone and strength and, m addi- 
tion, the heart itself may even grow weaker from insufficient exercise 
Patients of this class are exceedingly common among piospcious business 
and professional men in onr larger cities, and in women ol middle age in 
almost all classes of society One can tiace eveiy possible gradation in 
these patients, from the slight puffing on climbing stairs to the outspoken 
picture of caidiac breakdown The cases are easy of recognition, and a 
few simple exeicise tests will indicate sufficiently that the reserve power 
IS becoming lessened 

The indications for prophylactic treatment in such cases are perfectly 
clear and distinct The dispropoition between the amount of food in- 
gested and the eneigy expended must be lighted To this end we begin 
by a very gradual jestriction of the quantity of food^ according to the gen- 
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oral plan discns=^efl imdet tlie treatment of the heait of the obese Simnb 
taneoiisly the amount of woik which the patient does must be increased 
in the same slow, steady, progressive mannei Nothing is more disas- 
tious or couits serious results with greater certainty than the too enei- 
aetic application of this method The work given the patient to do should 
be carefully giadiiated, and in patients of this sort we find the ideal 
indication foi the application of Ocrtel’s Tcnain Cure The restrietion 
of water is of minor importance, the all-important inatteis being the 
\eiy gradual leduction of the food and the eqnallv gradual increase in 
the amount of woik which the patient is requiied to do The chief ob- 
stacle to the succc^sh of such tieatment lies in the unwillingness of the 
patient to subject himself absolutely to the regime laid down foi him 
Piacticallv the wiiter is accustomed to set about this treatment m the 
following mannei Instead of depending upon geneial statements, as to 
how much the patient consumes of van ms foods in a day, the patient is 
directed to continue his usual diet for a period of three days, weighing 
the food as acciiiately as possible on a small postal scale While such a 
method can make no claim to a very high degree of scientific accuracy, it 
IS abundantly so for clinical work, since the acciiiacy of the weighing 
ill the hands of oidinarily intelligent people is at least as great as that of 
the tables fiom which we have to figure the caloric value. This is, of 
course, because of the great vaiiations which necessarily must exist be- 
tween different meats, vegetables, and cereals, depending on the manner 
in which they aie cooked With this 'as a basis, the patient having been 
at the same time instructed to keep an accurate lecord of the amount of 
exercise he takes during the same thiee-day period, we have the two fac- 
tors which enable us to pioceed in an intelligent manner Inasmuch as 
the cases now under discussion are those in winch no outspoken symptoms 
of cardiac insufficiency have shown themselves, the condition is one which 
can by no means be regarded as serious, unless the degree of obesity be 
of an extreme grade The wrilei has found an exceedingly simple and 
yet perfectly practical piocediiie to consist in the reduction of the food 
to the extent of ten pei cent of its caloric value A careful perusal 
of the list of foods which the patient has taken during his tiial period 
indicates with perfect certainty whether the patient is overeating in re- 
spect to all classes of food, oi whethei, as our own experience finds to he 
usually the ease, overeating in respect to one or two foods only In the 
latter case the ten per cent i eduction is best made by taking away the 
proper amount of this particular food A simple example will illus- 
trate the importance of eaiefnl scrutiny m these matters A patient 
under the writer’s care who, after having had a caiefully calculated diet 
given him, still failed to lose weight satisfactorily, was found, through 
a misundei standing on his part, to be taking with each dinner a very large 
bowl of thick soup made of peas, beans, or lentils Merely substituting 
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for tins a similar quantity of cleai biotli (bouillon) at once caused a re- 
duction of weight moie than that really de&iied 

Equally impoitant is the inciea&e in the exeicise taken The writer 
invaiiably makes it his business to have a confidential talk with the pa- 
tient, explaining to him that the only possible solution of his problem 
lies in the dimmuUon of his food and the increase of his exeicise, to such 
an extent that a slow loss of weight ensues, and when the desiied point 
has been reached the food can be again slightly increased, so that the 
patient remains with his weight stationary The patient must be made 
to understand that in this matter theie is no ro;sal load to success, and 
that overmdulgence in eating, with general bodily indolence, or the con- 
finement which so fiequently results from sedentary occupations, must 
inevitably lead to increase of weight with the resultant deterioiation of 
caidiac strength It is exceedingly difficult to lay down lules for exer- 
cise which are anything more than meiely suggestive No hard and fast 
schema should ever be permitted to fasten itself upon the physician’s 
mind in this respect, but instead he should bear in mind the two fun- 
damental pimciples, the observance of which alone leads to successful 
results 

Eirst, the exercise taken must be systemai ically increased Second, 
the foim of exercise taken should be such that it is agreeable to the pa- 
tient and, if possible, one from which he can derive leal pleasure 

The fiist of these is self-evident The second of these is by no means 
equally so, and yet, m our judgment, it is the keynote of all successful 
treatment in these conditions To induce a patient to subject himself to 
a couise of gymnastics in some institution, oi to carry out work in some 
gymnasium which is excessively lepugnant to him, is to invite almost 
certain failure The patient will carry out these measures for a length 
of time dependent upon his momentary enthusiasm and desire to im- 
piove, but to every physician who has the propei understanding of the 
human element involved it will be perfectly cleai that, after a short time, 
the enthusiasm wanes and physician and method alike become discred- 
ited There are few people with reasonable intelligence who may not be 
made, by careful instruction on the part of the physician, to grasp the 
situation thoroughly Every endeavor should be made to inteiest the 
patient in some sport The piofessional recluse may take kindly to walk- 
ing or riding , he may take a daily spin on a bicycle into the country, 
if tlie conditions admit of this , he may induce a neighbor or a half -grown 
son or daughter to play a set of tennis with him daily , he may, if con- 
venient to a gymnasium, interest himself m handball or one of the similar 
games of this kind , or, if worst come to worst, he may be induced to walk 
a few miles a day in the course of his professional duties The clerk or 
business man whose hours, m our large cities at least, are regulated by 
laws as inflexible as those of the Medes and Persians^ is harder to deal 
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with l"et, it eithei of lia^e been sitting at a desk for eight or ten 
honis a dav, an honi’s biisiv exeici&e m the moiiimg or evening, or, in 
some iUhtances, during a somewhat piolongcd lunch liour, will go a veiy 
long wa^ towaid the solution ot the ])iobleni llie middle-aged woman 
who has liei household cares, oi mayhap her chinch and club duties, as 
she calls them, can leadily be made to see that a coujile of houis each day 
given up to some exeicise is to ex])end time to much greatei advantage 
Eoi Women oi tins t\j)e, w'liose cxeicisc has hceii limited to household 
duties iiivohing nmcli standing Imi little real cvcicise, simple walking 
at a luisk pace, especially if gentle inclines aie included, is eminently 
satistaetor\ Above all, il should he im]iressed upon, the patient that play- 
ing golf 01 taking a long Avalk once a ^\eck, however keenly these may be 
eii]oyed, aecomphslies little or iiotliiiig On the contrary, the man "who 
takes no exeicisc all the week, and then, in a bnist of enthusiasm, cxeicises 
lathei violently foi half a day on Satin day or Sunday, is not only doing 
himself no good, hut lunniiig the chance of doing haim A decent amount 
of interest jii the pait of the physician, coupled with a little ingenuity, 
will almost invariably, after a little experimentation, discover some exer- 
cise m which the patient can he inteiested, and wdiich, by virtue of this 
inteiest, he can be made to keep tip Oidmaiy gymnasium tvork, of the 
type ot the Goiinan “Tmnen,” should be the very last lesort, unless, in- 
deed, the patient be a mm arts who really enioys that soit of thing 
A point commonly ovci looked is the influence of alcoliol on obesitv 
The business and piofessional men of our large cities who habitually take 
a half dozen highballs or cocktails a clay, or the lahoiing man who clunks 
a couple of qnaits of beer daily, seldom lealize that these have a consid- 
eiable food value, and, in many instances, aie an important contiibutoiy 
factoi in the pi eduction of then obesity A visit to a counliy club near 
any large city will show that a juelty laige numbei of men who take a 
half day off w^cekly to ]flay golf foi the sake of the exeicise, in an endeavor 
to lose wmglit, nullify the eflects of their exeicise by the amount of alcohol 
which they drink foi the sake of good fellow^sliiio Eefeiencc will he 
made to this point undei the tieatnient of the heait in obesity 

Theie is little leal danger m these cases of the patient injuimg him- 
self thiough oveiexeition, if he has been coirectly instructed On the 
othei hand, it is not \ery infieqnently the case that in our largei cities a 
business man will consult some piofessional gymnast whose pictuie he 
has seen in some magazine, as a model of wdiat exeicise will do in the de- 
velopment of the biceps, and the unlucky victim is then and there put 
through a course of severe gymnastics, the only result of which is to pro- 
duce a cardiac overstiam Nor is it veiy uncommon to find patients 
who, of their owm initiative, have taken up the lifting of heavy dumbbells 
or the swinging of heavy Indian clubs, or exercises with heavy chest 
weights It need liaidly be stated that these aie all to be condemned, 
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Cardiac Insufficiency from General and Local (i e, Coionmij) 
Arteriosclerosis — The piophylaxis of the caidiac insufficiency in aiteiio- 
sclerosis does not differ from the piophylaxis of arteiioscleiosis m gen- 
eral, and will he discussed, therefore, uudei that head 

Cardiac Insufficiency from Chronic Myocarditis. — It is distinctly ex- 
ceptional tor the physician to be placed in a position wheie he can really 
he said to he cariying out the pio])hylactic treatment of a caidiac insuffi- 
ciency fiom this cause The reseaiches of Ko^ter, Ruble, and Krehl weie 
the first to show that true ehionic inflaniniatoi y changes in the myocai- 
diinn, apait from the focal degenei ations associated with aiterioscleiosis, 
aie not uncommon As clinical entities they occiii in connection with the 
various infections In a coiisiderahle number of eases it follows those 
infections notoiiously pi one to pioduce acute myocaiditis, such as diph- 
theria, scarlet fever, the vaiious foims of sepsis, and variola It seems 
certain also that cases occur without endocarditis as a result of acute 
articular iheumatism 

The greater number of cases, howevei, begin insidiously, and the great 
majority of these cannot he diagnosticated until the beginning of cardiac 
insufficiency sets in Even under these circumstances the diagnosis is 
gen(^rally one of extreme difficulty In view of these facts, therefore, a 
discussion of the prophylaxis is leally supeifluous In those cases in 
which, during the course of one of the acute infections, which, as a mattei 
of expel lence, we know to he followed by inyocaidial changes with especial 
fiequency, particular eaie should be taken to observe the heart closely 
for a considerable peiiod of time after the convalescence has set in Should 
there, under these circumstances, be adequate reason for the lational diag- 
nosis of chronic myocarditis, wdiich will be only veiy exceptionally the 
case, apjoiopiiate measures should be taken for the avoidance of ovei- 
stiain, and for the development of the reserve powder of the heait Tlie 
measuies to be taken are identical with those discussed in the prevention 
of cardiac insufficiency under the head of Arteriosclerosis 

Cardiac Insufficiency from Alcohol (Reen Heaii) — Cases under this 
rubric are raiely ever observed in a pure form, since it is almost impos- 
sible to exclude the effects of haid woik, syphilis, sexual excesses, and 
ovei eating Indeed, it is not known with certainty just how fai the in- 
gestion of the laige quantities of iluid and the veiy consideiable amount 
of food value consumed with the alcohol, when taken in the foim of beer, 
may come into consideiation in the production of the caidiovasculai 
changes Given a case of liypeitioxihy of the heart in wdnch it can be 
established with leasonable ceitainty that the drinking of excessive 
amounts of beer is the principal, if not the only, cause of the heart changes, 
the prophylaxis against the development of cardiac insufficiency resolves 
itself into two things Eirsl, the removal of the cause In the very 
natuie of things, the abolition of the habit of dunking alcohol to excess. 



m DISEASES OE THE ClECHTATlOH 

a habit which ulreatly is of many years’ duration, is a matter of extreme 
difficulty. In spite ot thi'^, the only leally lational piopliylaxis consists 
in just this point Second, if the lesults of physical examination and 
exercise tests show that the heait has lost much of its reserve powei, and 
is pel haps on the \eipe of caidiac insufficiency, the attention should he 
turned in the diieclion o± mcieasing this leseive power The appiopn- 
ate measiiies to he pin sued aio identical with those discussed under cai- 
diac insufficiency due to execs^iye woik, ^\ith winch condition, as has 
already been said, it is mo'^t fieipiently associated 

Cardiac Insufficiency from Syphilis of the Myocardium — These cases 
belong to the laiities, fai as pine syphilitic changes are concerned, al- 
though the latter disease pla^s a veiy important role m the development 
of general arteriosclerosis and of coionary scleiosis associated with syph- 
ilitic aortitis In e^ery case Avhere tlieie is even a reasonable likelihood of 
syphilis being a factor, an eneigetie antisyphihtic treatment should be at 
once instituted It must be borne in mind that old cases in which the 
syphilis has influenced the myocardium thiough the medium of the coro- 
nary vessels are, in leality, essentially the same, as legards end results, 
as an ordinal y eoionaiy scleiosis The degree of iinpi ovenient which can 
be rationally expected imdei antisyphihtic treatment is not great In a 
moderate number of cases of this sort, which the writer has had under 
Ins care, and in Avhich the diagnosis could he established with a fair ap- 
pioximation to ceitamty, hut slight improvement was noted after appro- 
priate treatment In one or two cases where the improvement was quite 
striking the results obtained were merely temporary It should be noted 
that it IS only legitimate to regaid eases of caidiac insufficiency as being 
of luetic origin, when it is reasonably certain that no previous organic 
heart disease existed, and when simultaneously Avitli the cardiac affection 
other unquestioned syphilomata are present, as, foi example, cutaneous 
or osseous guminata Practically the physician will not be called upon 
to institute prophylactic treatment for the cardiac insufficiency due to 
lues, except in those cases Avhere, after having tieated a case of syphilis, 
symptoms arise which point to an involvement of the heart 

Cardiac Insufficiency from Conor etio Pericardii — It can hardly be 
said that a piophylactic treatment of the cardiac insufficiency due to this 
cause really exists, either theoretically or practically If pericaidial ad- 
hesions of sufficient giade and niediastinitis coexist to such a degree as 
to seriously influence the heart, there is m reality nothing which can be 
done to arrest the progressive weakening of the myocardium, excepting 
those general measures, already noted, Avhich tend to strengthen and de- 
velop the heart muscle If the cases have been seen during the attack of 
acute peiicarditis, aspiration should be performed early and repeatedly 
if the fluid accumulation be great Eor the surgical measures which have 
been suggested reference is made to the treatment of pericarditis 
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Cardiac Insufficiency in Chronic Nephritis — The patients geneially 
come under observation m one o± two conditions eithei they show the out- 
spoken picture of a chionic nepliiitis, generally the coiiti acted kidney, or 
they show nothing but an iiniisiially high blood pressiiie In the first 
group of cases the relationship existing between the lenal changes and the 
hypertrophy of the left ventricle is perfectly evident, but in the latter 
group of cases the connection is by no means so obvious, and, indeed, it 
IS still not definitely settled as to whether all cases of peisistent veiv high 
blood pressure take their origin in the kidney. The writer has had the 
opportunity of ohseiving a number of cases, all hut one in men in the 
forties, in whom a very high blood pressure, langmg from 160 to 200, 
existed for years, in one case as long as 6 yeais, beloie albumin could be 
detected in the urine In one of these cases, the only one occiiiiing in 
a woman, the aveiage blood pressure langed from 140 to 150 mm At 
intervals of several months there would be a use to 200 or 210 mm , and 
dining this use a small amount of albumin was iiivaiiably piesent Free 
catharsis would invariably bring the blood pressure down to what it was 
before the attack Whetliei these he legaided as cases of contracted kid- 
ney from the beginning, m which no other sign existed for years but the 
high blood picssuie, or whether they be reg aided as cases of so-called 
hypertension seems more or less immateiial, and, as the wntei’s cases aie 
all still living, he is not in a position to make any statements as to post- 
moitem findings, based on his own experience 

The important fact to he borne in mind is that in all of these cases the 
effects upon the heait aie brought about through the medium of the high 
blood pressure The prophylaxis of the cardiac insufficiency of chronic 
nephritis is piactically identical with the treatment of that disease (see 
Chronic Nephritis) 

Cardiac Insufficiency in Pulmonary Conditions. — The caidiac disturb- 
ances which arise in the eouise of various pathological pulmonary proc- 
esses occupy a peculiar position in that they affect the i iglit venti icle only 
The conditions in the Inng which come into consideration are especially 
emphysema, extensive pleuritic adhesions, eiirhotic processes in the lung, 
and long-continned cases of chionic bionchitis, the severer forms of 
asthma, when sufficiently prolonged, and, in exceptional cases, diseases 
associated with prolonged attacks of seveie coughing Under the latter 
head the wiiter has seen severe caidiac insufficiency result from an 
nnusnally long pertussis Exceptionally tiimois compressing the trachea, 
especially large and haid goiteis, may lead to such a degiee of stenosis 
as to eventually produce cardiac breakdown 

The group of conditions ]nst mentioned, by virtue of the fact that thc} 
impair the respiratory capacity, produce, at least when they are of more 
than low grade, a certain amount of dyspnea This dyspnea is, as a rule, 
rather moderate, and, in most instances, is not manifest if the patient 
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IS hitting With inoclGiate exeition, however, the dj^spnea is usually 
plainly iiianiicht If othci complications arise m the lungs the resultant 
dyspnea ami e\am)^is aie ol much higliei degice than would othei wise he 
the case This is es])Gcially seen when, m the course of an emphysema, an 
acute intectioiih hioncliitis, such as that often associated with influenza, 
develops It is impoitant to hear in inmd the fact that, iiiidei ordinal y 
circumstances, the dyspnea associated with these chrome pioccsses m the 
lungs IS ol so mild a iiatme as to he only seen on slight exeition A very 
common eiioi is to imslake the eailiest symptoms of caidiac insufficiency 
foi the s;^mj)toms ot the uiideilying process in the lungs If the light 
lentiicle dilates undei the stiaiii imposed upon it by the obstruction in 
the lungs, the latlei hccome insufficiently supplied with blood, and, as a 
lesnll, ive almost invaiiably find a gieat increase in the seventy of the 
bioncliitis, if any exist, oi, if none have existed nil to this time, it now 
de\elops The temptation to inteipret this as an aggravation of the pri- 
mary pathologic piocess lather than as due to the caidiac weakness is 
very great 

Wanner states that the sputum in a simple case of chionic bronchitis 
contains piactically no albiinim If the cardiac component is marked the 
sputum may be found to give a distinct albumin reaction Wannei lee- 
onimends foi this purpose shaking a measured amount of sputum with 3 
pel cent acetic acid until the mnem is dissolved The niixtnie is then 
filtered In the filtiate albmnin may be dcmonstiated eithei by the addi- 
tion of potassium feiiocyamd to the stiongly acid filtrate, or after the 
addition of caustic soda, until only a slight acid reaction lemains, by the 
addition of sodium chloiid solution and boiling In some cases it is 
simpler to make a smear ot the sputum and stain with a half saturated so- 
lution of safianin (Zenom), after previous fixation fifteen minutes in 
absolute alcohol Albumin is stained red, mucin yellow The importance 
of these methods is moie than a meiely theoretical one, since they enable 
us to deteimiiie bow much of a bronchitis is due to the caidiac weakness 
Inst this condition of affaiis is exceedingly common, and m many in- 
stances the decision is not easy The writer has repeatedly seen cases of 
cliionic bronchitis with no outspoken symptoms of cardiac insufficiency, 
such as swelling ol the livei, etc , which had failed to yield to the ordmaiy 
therapeutic procedures in such cases, disappear rapidly nndei lest and 
digitalis 

The careful diagnosis and treatment of these foi ms of bronchitis is 
pel haps the most impoitant piophylactic pioblem which confionts the 
plivsician, 111 tlie endeavor to waid off caidiac insufficiency in severe cases 
of ehionic pulmonary affections It is not to be w^oiideied at that they 
aie commonly somewhat neglected, since the seventy of the pi unary con- 
dition w'ould seem at fiist sight to be inadequate to produce severe secon- 
dary cardiac changes. When, however, we lefleet that these conditions in 
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the limgs are permanent and rarely susceptible of more than a moderate 
degree of impiovement, it will be seen that they are leally a determining 
factor 

The prophylaxis must necessarily vary with the natine of the Inng 
piocess In the case of emphysema, it will be found that in most in- 
stances the patient’s condition is leasonably satisfactory dining the warm 
months of the yeai As cold weathei sets in, especially if this be change- 
able, as IS the case with many of our eenhal and noith central states, the 
])atient’s condition becomes much worse This is in pait due to the fact 
that the impaired vitality of the lung is not sufficient to lesist the expo- 
suie incident to the changes in temperature, hence chronic bionchitis from 
this cause is apt to develop which, in its turn, reacts unfavoiably upon 
the right ventiicle 

Bearing m mind the fact that emjihysema is a wholly inciiiable mal- 
ady, every effort should be made to caiiy out effectual piophylactic treat- 
ment in respect to the heart from the very beginning It must be frankly 
admitted that drug tieatment is entirely unsatisfactoiy It would seive 
no useful purpose to give a list of the various cough mixtuies and seda- 
tives with which these patients are usually deluged By far the most 
satisfactoiy treatment is that derived from change of climate The pa- 
tient in easy financial ciicumstances should, at the appioacli of the cold 
and wet months of the year, change his residence to a waim, equable cli- 
mate, fiee fiom sudden changes and fiee fiom high winds The altitude 
should be model ate oi low In Ameiica the climate of southern Califor- 
nia or the Gulf coast is often highly satisfactoiy Other eases do well 
in an and climate In Europe the Riviera and portions of Egypt form a 
perfect Mecca for large numbers of such patients With less fortunately 
situated patients, who, for various reasons, cannot do tins, every effort 
should be made to have them expose themselves as little as possible during 
the cold and wet months It is a common experience to have a patient, 
usually well along in yeais, leinain in excellent condition dining the 
gieatei pait of the wintei, and then, as a result of a single indiscreet 
exposure, develop a superadded bronchitis which leads only too frequently 
to insufficiency of the right heait These patients should weai waim un- 
derwear, preferably of silk and wool 

A large number of different mechanical appliances have been devised 
with the idea of aiding expiiation The vast ina]oiity of these, perhaps 
all, are practically useless because of the relatively short period of time 
during which it is possible to employ them At best they have little more 
than symptomatic value 

Eor many years various applications of pneumotherapy have been 
used, and, in general, these have some rational basis The essence of all 
of them consists in the fact that the patient inspires air under increased 
pressure and expires under rarefied air The value of all such proceduies, 
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as iifeuallj caiiK'd out, jaiobaUy \eiy and not a little of it due to 

suggestion 

A iiuin])C‘i ot liydiollieiai)Ciitic applicalions liaie been lecomrnended in 
achieving ns('iul lesiills in (Mn])li\seiiia, but it is exceedingly doubttul if 
these aie ol any es])ecial \ahie Siiiijde <'old ablutions, sheet mbs, salt 
iii])s, have an unquestioned value in that they mahe the patient somewhat 
less sus(eplibl{‘ to the {‘fleets of exposiiie 

Tlie aboV(‘ remarks iii respect t({ emphysema iiiaj be applied verbatim 
to the inoie seiioiis ruses rd (‘hionie bioneliitis without emphysema, and 
to the laier cases of bioiu hiertasis 

Jn the vaiiQUs foiins of indiuative piocesses in the lungs, such as 
those which lesult fiom a ])Ieuropneumoma, the condition is apt to be 
stationaiy, bciic(‘ tlu* danger of ultimate cardiac failuie is less than in 
those conditions winch are essentially piogiessive in nature While the 
majority of such conditions aie permanent, some degree of impiovement 
may nsiuilly bo brought about by systematic lespiratory exercises These 
at fiist may be jiassive, and later active The wiitei lias seen excellent 
lesiilts fioni these, even after the onset of distuibances in compensation. 

Since 111 all the cases discussed in this group the right ventiicle alone 
IS involved, the inoasiires oidinaiily taken to increase the strength of the 
heart, and vhich act primarily on the left ventricle, are piohably of little 
use In regaid to occupation it is important that all patients affected with 
chioniG pulmonary processes of the above-mentioned types should not cairy 
on any vocation which hi mgs with it the necessity of severe physical 
strain 

Cardiac Insufficiency in Kyphoscoliosis. — Cardiac insufficiency fiom 
this source, especially when of high giade, is so common that it is the 
cause of death in eon, sidei ably over half the cases (Bollingei) Romberg 
noted in tliirt;^ -eight cases of kyphoscoliosis that death lesulted twenty- 
six times fiom cardiac insufficiency The importance of prophylaxis may 
be judged from these figures For the appropiiate oithopedic measures 
to he taken under thcbe eiicmnstances, leterence should be made to the 
textbooks on that subject 

Cardiac Insufficiency in the Valvular Lesions. — The preservation of 
compensation m the vaiioiis valvular lesions gives the physician, in many 
respects, the opjioitunity to make of prophylaxis of decompensation some- 
thing more than an enumeration of things which are theoretically desir- 
able, blit rarely carried out The leasons for this are evident The val 
vular lesions aie, in eoinpaiison with most of the other causes of cardiac 
insufficiency, easy of diagnosis The physician is geneially on the look- 
out m the various infections foi the development of a muimnr, hence the 
diagnosis is, as a lule, made eaily An equally important reason is the 
fact that the majority of wi iters, even at the present time, give to the 
valvular lesions an importance far beyond their clue, relatively ignoring 
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the vastly more fieqiiont and impoitant forms of eaidiac insufficiency un- 
associated with pathological changes in the valves The mind of the 
public, which reflects to a certain extent the opinion of the general piac- 
titionci, IS firmly imhned with the idea that, so long as the valves of the 
heait are noimal, theie cannot he ninch the matter with that oigan How 
fieqiient it is that we lieai, when called in coii'=inltation, and have made, 
let ns say, a diagnosis of caidiac insufficiency from inyodegeneiation, to 
have the patient, seconded moie oi less by ins medical attendant, say 
^‘Oh, T am so glad it is nothing organic ” The eonseionsness of the medi- 
cal world has been exceedingly slow to grasp the fact that the valvular 
lesions eonstitute neither the most frequent noi even the most important 
of the vaiious causes of caidiac insufficiency, and so it has come about 
that the teim ^‘organic” is almost idonlihed with valvnlai lesions 

In most instances, then, the piactitioner is in possession ot the fact 
that a valve lesion exists while it is yet comparatively lecent In those 
infections, therefoie, which are notoriously prone to he followed by endo- 
carditis the most important piophylactic measnie consists m enjoining a 
sufficiently long period of rest, in oi der that the damage to the valves may 
be minimized, since it cannot be, by any means at our disposal, abso- 
lutely pi evented These points aie made the subject of further discus- 
sion under acute endocarditis 

The acute stage being passed, and the valvular lesion having reached 
its height, and assuming the compensation to be perfect, the question 
then presents itself as to what measmes may he employed for the pieaeiva- 
tion of its compensation The accumulated expeiiences of recent yeais 
having shown so conclusively the great importance of the nose, tin oat, and 
tonsils as portals of entry for the mfeetioiio processes leading to endocar- 
ditis, these are first of all to he examined with the utmost thoroughness 
Where the tonsils aie chromcally enlaiged or adheienl to the pillars, or 
if, even without much enlaigement, theie have been attacks of tonsillitis, 
the tonsils should he at once thoroughly and completely extirpated The 
same lemarks apply to the question of adenoid vegetations Both these 
and the tonsils should he removed with the gieatest thoioughiiess by some 
one who has had the necessai y training to do the operation in a thoroughly 
woikmanlike manner Many of the tonsil opeiatioiis which have come 
under the writer’s obseivalion have been little more than the removal of 
the piotrnding pait, a piocednre which is, m his judgment, something 
worse than useless The wiiter has seen thorough lemoval of tonsils and 
adenoids put an end to lecurient attacks of rhcnmatism and endocaiditis 
so many times, that he has come to legard it as the first |)iophylactic meas- 
ure to be undertaken In a less degiee this holds true of pathological 
nasal conditions In the event of a rectiiience of a rheumatism, chorea, 
etc , the indication is imperative to have the patient remain in bed a longci 
time than would he the ease if no valvular lesion existed, and especial 
47 0 
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caie slioiill be taken duiing convalescence to see that overexertion of every 
kind be carefully avoided 

Minoi siieeial indications aie to be found in the seat of the valve le- 
sion The mitral lesions, especially niitial stenosis, are compensated by 
the hypeitiophy of the right ventricle, and an integral part of the mechan- 
ism of then c()ni])ensation con.sists in an increase of the blood pressiiie in 
the lungs While a jjeifectly compensated mitial lesion (meaning by this 
one in which the mean blood pressure and rate of flow in the systolic 
eucnlation equal the noiinal) causes no dyspnea while at rest, exercise 
piodiices, in these patients, at least when the lesion is of any considerable 
gradc‘, a nioie severe dysjmea than in a noiinal individual This is be- 
cause of the mechanical effects of the increased pulmonary blood pressure, 
hence in patients having mitral lesions a moie than usual degree of care 
should be bestowed upon such intei current diseases as affect the lungs, 
such as chronic bionchitis, asthma, etc Lesions at the aortic orifice are 
compensated l)y the left ventiicle alone, hence, so long as compensation 
lemains peifect, the pulmonary cii dilation is not touched The degree of 
compensation vhich may he maintained frequently over a long period of 
yeais is nothing shoit of maivelons Romberg has shown that in experi- 
mental valve lesions the heart has at its disposal an amount of reserve 
powei little, if any, mfeiioi to that possessed by the normal heait The 
writei cannot subscribe to the belief held by some that a beait with a val- 
vular lesion perfectly compensated by bypei trophy of one oi both ven- 
tricles is as efficient as a normal lieart, feince many other factors, such as 
the condition of the myocaidium and the likelihood of progressive distuib- 
ances of nutntion existing, must he taken into consideiation Indeed, m 
last analysis, it is the condition of the myoeardimn, rather than the nature 
of the valve lesion itself, which detei mines the future course of compensa- 
tion 


The lemaiks aheady made undei previous captions in regard to the effects 
of exeiei&e and spoil, ovei eating and ovei dunking, etc, apply, of eouise, with 
equal foiee to the valvular lesions It should be borne in mind that with a sta- 
tionary lesion at one of the valvular openings which is in a condition of perfect 
compensation no attempt should be made to fuitliei increase the existing hyper- 
trophy with the idea of still faithei adding to the leserve power 


Treatment 

{BestoraUon of Oompensahon) 

Eor purposes of illustration it will be convenient to divide tbe cases 
of myocardial insufficiency into throe groups Eirst, tbe mildest cases 
with relatively slight symptoms of decompensation, such as moderate dysp- 
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nea and very slight venous congestion of the liver, second, cases of me- 
(Ijiiin seventy with considerable dyspnea, peihaps amounting to oithop- 
nea, well-marked enlaigenient ot the livei, a fair degiee of edema of the 
dependent portions, and somewhat diminished mine, thud, those eases 
m which cardiac insufficiency is so gieat as to involve distinct and im- 
mediate dangei to life, associated with extieme dyspnea, gieat congestion 
ot the livei, anasaica of high giade, and effusions into the seioiis eavities, 
with marked diminution of the quantity of tlie mine and frequently a 
sffisis albuminuria 

Mild Oases — In these mild eases the fli st question to be answei ed is, 
shall the patient be placed at complete lest in bed Tins must ho answeied 
according to the cn cum stances of the patient The wiitei’s preference 
IS veiy strongly foi absolute rest in bed, if only foi a few days, m tlie 
hcginnmg of eveiy case of caidiac insufficiency, even of the very mildest 
grade While this would probably be regarded by the majority of clini- 
cians as going somewhat to extremes, the wiitei has found so much diffi- 
culty in these mild cases in convincing patients of the necessity of cm tail- 
ing very gieatly the work of the heart, that he prefers to take the rather 
radical step of putting the patient in bed V/hcre be is under better con- 
trol, and where the heart’s woik can be lednced to a minimum 

It has happened, liteially scores of times in ambulatoiy clinic piaetiee, that 
hearts of this kind which failed utterly to respond satisfaetoiily to digitalis, even 
though the patients weie piesumahly cuitailmg then physical work, would show 
veiy definite and marked impiovement after twenty-foui hours’ lest in bed The 
wiiter IS accustomed, in teaching, to express this by the statement that a case 
of cardiac insufficiency which is sick enough to need digitalis is sick enough to 
go to bed Of course this does not lefer to those cases wlieie, to pieseive the 
compensation, digitalis is admmistered ovei long periods of time, the patient 
being up and about 

On going to bed the patient’s hovels should be thoroughly oiiened, an 
ice bag placed over the precordinm, and the patient placed on simple, 
light diet dmmg his stay in bed In these veiy mild cases gieat limita- 
tion of fluid IS neither necessary nor desirable, hut the patient should he 
restrained from drinking more than average amounts, peihaps one and a 
half to two liters daily In many instances the response to tins rest in 
bed IS so prompt that digitalis would seem almost supeifluous The writer 
IS in the habit of waiting twenty-four bonrs befoie administering digitalis 
so as to obtain an idea of bow mneb may be accomplished merely by rest 
These mild cases require relatively small doses of digitalis, such as pulvus 
digitalis, 0 05 gm (gr %), t i d , assuming the digitalis powder always 
to have a value of SO frog units per gi am The dose of digipuratum is 
the same, since this is standardized so that 1 0 gm represents 80 frog 
units If unstandardized preparations are used the close is practically 
guesswork This digitalis may be kept up m the above dosage for thiee or 
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foni days, and tlani rniifimfpd in half the dosr for peiliayis a week longei 
111 these mild cases the iisc^ ol gjninastic theiapv oi the caihon dioxid baths 
is peifeetly ajiynopiiale, siiiee the heait has plenly of re&eive yiowei 1o 
admit ol then a])plication Indeed, it may he said that they find their 
best held ot aetiMt\ pist in this group, and, the means and intelligence ol 
the patient peinntting, they ina;v he eniplo,>ed according to the detailed 
lilies laid down niidei those captions Piaetically it may seem to the 
patient that it is a case cd ‘hnneh ado aliont nothing” Undei no ciicnm- 
stanccs should sneli jnocediires ho used in a slovenly oi haphazaid way, 
and, it the phvsiciun is iineeitain a,-, to hm heing able to have them ear- 
ned out in a collect and skillful inaiinei, they would far hotter be omitted 
entireh The use of digitalis tor a long period of time is haiclly ad- 
\isahle "When compensation has been peifeetly lestmecl, as evidenced by 
the conijdete disappeai ance of swelling and Icndeincss o\er the liver and 
die cessation of all dyspnea, the patient may he allowccl to get up This 
IS the time to have a fiank understanding with the patient, in which it 
must be made clear to him that the maintenance of good compensation 
depends upon his willingness to diminish the work which he has hitherto 
tin own upon Ins heart Gentle exeicise in the open air, inci easing veiy 
gradually, and, when possible, inclncling gentle giades somewhat after the 
fashion of a Ton am cnie, aie now indicated 

If the patient has an indifteiently developed mnscnlatnre, quite a little 
can he accomplished by exei cases designed to strengthen this, and yet of 
siilEcient mildness to inn no risk of ovei taxing the heait They should 
only he taken under the supervision of the physician The special meas- 
ures to be instituted in the different varieties of cardiac insufficiency are 
discussed undei those heads 

Moderately Severe Cases,— In these cases of moderate seventy there should 
be no question as to the piopriely of piomplly putting the patient at absolute 
lest Immediately the diagnosis ivS made, the individual should be put to bed 
with an ice bag to the piecoidiiim For the first few days, at least, a strict 
milk diet, not oven one and. a half liteis (thiee pints) in twenty-four hours 
Only a very small quantity of water should be given in addition Prom the 
veiy beginning the quantity of mine in each twenty-four horn period is to be 
accmately ineasuied to coutiol tlie effects of digitalis While theie can he no 
possible objection to giving digitalis at once, and indeed this is the best plan 
if there be much subjective diseomfoit, the wntei, even in these cases, prefeis 
to wait for twenty-foui houis so as to determine the quantity of imne which is 
being passed and to asceitam the effects of lest alone During this first twenty- 
foui houis the bowels should be well opened, but the patient should not be 
unduly pmged in the hope of leheving the edema m this way In the wiitei^s 
opinion much more harm is done by the pioduetion of gieat weakness through 
purging than is offset by the small amount of good accomplished by the lemoval 
of relatively small quantities of fluid Whethei digitalis be given at once or at the 
end of twenty-foui houis, it should be given in effective doses in the manner de- 
scribed undei the caption Digitalis Powdeied digitalis of the standard strength of 
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80 units, or correspondingly laigei doses if the leaves aie of weakei titei, should 
be given in doses of 0 1 gm (gi 1^/2) about foui times the first day, reducing 
the dose to half this quantity on the second and subsequent days The dose 
of digipuratum is the same Each tablet eonesponds to 01 gm of standard 
digitalis leaves and each tablet lepiesents this dose, equal to 8 fiog units Thus, 
foul tablets may be given on the flist day and two on subsequent davs It must 
be imdei stood that these doses lepiesent aveiages, and many patients will 
lespond to less and a few may lequiie 11101 e Above all, the piaetitionei should 
lememhei that digitalis etteet is deteimmed fust and foiemost by the imiease 
in diuiesis, secondly by the ineiease 111 the pulse piessiue, and that the slowing 
of the pulse rate is by 110 means so aeeuiate 01 leliable an mdieatoi as these two 
If the heaif is one which is capable of lespondmg to digitalis at all, in other 
woids, if theie aie enough nomial fibeis leinaiumg in the iiiyocaidiimi to be 
affected by the diug, and if the imdei lying pathological pioeess be not of too 
seveie a giade, the beneficial effects of digitalis aie geneially manifested by the 
end of the second day The books of fluid intake and fluid output should be as 
caiefully kept as the ledger in a counting house If any consideiable amount 
of edema exist, and this does not show signs of yielding in thiee 01 four days, 
its mechanical removal is indicated by means of one of the methods desciibed undei 
that head This is much too fiequeutly omitted, and it will be often found that 
wheie digitalis fails to act before its lemoval piompt lesults may be had fiom its use 
aftei the diainage of the subcutaneous tissue This applies with equal foice 
to transudates in the pleural cavities 

The disappearance of the objective signs of caidiac insufficiency nsu- 
ally occurs in the inverse order of their development, the seious effusions 
fiist, the anasaiGu next, then the enlargement and tenderness o£ the liver, 
and lastly the dyspnea The physician is uiged to pay paiticular atten- 
tion to the liver, since it is an extieniely delicate indicator of the degree 
of venous congestion Digitalis should be continued in doses of about 8 
frog units (0 1 gm or gr IVj) of powdered digitalis or digipuratum 
daily, as long as theie is the slightest indication of insufficiency of the 
lieait When perfect compensation has been lestored, the patient should 
he in bed for a week longer During this week passive oxeicises should 
be given, il possible, as indicated in the discussion of that subject It is 
a great mistake to allow the patient to get up as soon as compensation is 
lestored, but with no prelimmaiy training of the heart 

Carbon dioxid baths should never he used 111 this gioup of cases until 
the patient has legained a good degree of compensation, and until the 
physician feels that the myocardium is capable of responding to the in- 
creased woilc thiowii upon it by the baths They should not he used in 
cases where the patients are of a highly excitable disposition Care should 
always he taken to begin with the very mildest baths with the temperature 
in the indifferent zone 

Especial care should he taken to avoid the use of baths and exercises 
simultaneously, in a schematic manner, as is so often done, forgetful 
that each of these makes demands upon the heart This organ may fre- 
quently have plenty of reserve power to master the demands of one, but 
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too little to master those of both In other words, the strictest individual- 
ization IS necessaiy, and not the mere routine application of methods, 
however much vaunted these may he After perhaps a week’s applica- 
tion of jjassive exercises, the patient may gradually be allowed to get up, 
the physician not foi get ting the fiank undeistamling to he had with him 
It IS haidly iieeessaiv to say that in this group of somewhat more severe 
cases it IS still nioie necessary that the patient limit his physical activity 
to that amount which is well within the leserve power of his heart On 
the other hand, the mistake of condemning him to total inactivity should 
not be made The physician should see the patient fiequently after he 
IS up, and no increase m woik should be made without his sanction 

After the fiist tew days of strict milk diet, and as soon as a distinct 
improvement is seen, semisohd food may he added which is easy of diges- 
tion, care being taken to avoid ^^slops ” Full diet may be given after 
the patient has been about for a few days 

Except to fulfil some special indication, other medication is m gen- 
eral superfluous When digitalis or strophanthns, appropriately given, 
fails to act, nothing can be expected from their very much inferior substi- 
tutes The patient may he well spared the strychnia which is so univer- 
sally used in this country 

Severe Oases — With the danger to life postulated in this group of 
cases, piompt and energetic action must he taken. The question of the 
propriety of putting these patients to bed does not come into consideration, 
since the patients ha\e generally been there for some time, and, when the 
symptoms have reached the postulated severity, the dyspnea is almost in- 
variably so severe as to amount to orthopnea of the highest grade, so that 
the patients are usually found propped up in bed, or, perhaps quite as 
fiequently, sitting up in an armchair The theoietical indication is, of 
course, to have the patient assume, as nearly as possible, the horizontal 
position, yet this is manifestly impossible Ho attempt should he made, 
therefoie, to have the patient take any position winch causes him in- 
creased dyspnea, since the increase of this would much more than counter- 
balance the small amount of good which would accrue from a more hoii- 
zontal position One of two things should he done with the least possible 
delay, and in some instances both may he necessary These are either a 
tiee venesection or an intravenous injection of an adequate dose of one 
of the digitalis bodies, the thiee coming under consideration being stro- 
phanthin (Boehnnger) (which is always referred to when strophanthm 
unqualifiedly is used), digipnratmn, or digalen With no fuither ado, 
whichever of these measures has been decided upon should he carried out 
If the patient be in otheiwise satisfactory condition, that is, not greatly 
anemic and reduced in vitality, the venesection would he generally given 
the preference, for the important practical reason that it may be carried 
out under almost any conditions at once, and because, after a venesection, 
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digitalis quite often works with greatly heightened effect After quick 
dismieetion of the aim at the elboiv the vein is opened, accoiding to one 
of the methods desciibed imdei the head Venesection, caie being taken to 
.ibfatract a sufficient quantity, since the failures of venesection, the indica- 
tions for it having been pioperly established, aie generally due to the fail- 
ure to abstract a sufficient quantity of blood The quantity absti acted 
should be caiefully measured, since a little Hood spread around over bed- 
ding, diessings, etc , geneially conveys the impression of a much larger 
amount 

The relief afforded by the venesection should be almost instantane- 
ous If the improvement following venesection be sufficiently gieat, the 
question may then be debated as to whether digitalis would better be given 
internally or intravenously If the patient has not had digitalis previous- 
ly, it should by all means be given intravenously and at once, if, on the 
other hand, the patient has had digitalis (oi strophanthus, which terms we 
use interchangeably when speaking of the digitalis bodies as a group) le- 
cently, great caution must be exercised in the injection of full doses of 
strophanthin, digipuiatum, oi digalen to avoid serious cumulative action 
It should be lemembeied, as discussed under the head Digitalis, that these 
bodies are not to be injected as last resorts after their admmistiation in 
other ways has failed Strophanthin comes m ampoules, each containing 
1 c c (16 minims) with a physiological stiength of 15 fi og units, the 
full intravenous dose These ampoules, which aie exceedingly convenient 
for emergency use, are already sterilized and requiie no fuither piepara- 
tion The fluid is drawn up through the needle of a carefully sterilized 
syringe (the writer much prefers the all-glass syringes of English manu- 
facture), and, after a quick disinfection of the skin, is injected into one 
of the laige veins at the elbow The utmost caie should be taken to assure 
oneself that the needle is actually in the lumen of the vein, by fii st aspirat- 
ing a drop or two of blood and then injecting very slowly Even though 
the veins be prominent, it is generally best to make sure of this by the 
application of an elastic bandage about the arm As a rule, the full dose 
of strophanthin would better be given, but excellent results are obtained 
with three-quarters of this dose 

Digipuratum is marketed in ampoules (for intravenous and hypodei- 
mic use) The tablets should not be used for this purpose Each am- 
poule contains 8 frog units, and the intravenous dose is 1 ampoule, which 
may be repeated once in the 24 hours 

Digalen is marketed in bottles containing an ounce, a measuring 
pipette accompanying each bottle The intravenous dose is 1 c c. (16 
minims) Its effect should be equally as rapid as that of strophanthin, 
and improvement in the pulse pressuie and subjective symptoms is gener- 
ally manifest in a very short time In the case of- hath strophanthin and 
digalen these doses must on no account he repeated within iwenty-fouf 
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liour<^ Sprioiib, ixi^sibly fatal, lesults may follow a disiegard of this in- 
Hinetinn, pspecialh with stiophanthm At the end of twenty-honi hoius. 
if the patient he impin\ed as a lebult of these mcasnies, the oial admin- 
istiation of pm\deied digitalis may he pioceeded with in the oidmary 
wav, m doses of appioxiinately 0 2 gm (gr 3), equal to Id fiog units, if 
(be powdei be active (80 fiog units pei gram) Since digipuratum is 
aibitiaiily standaidized to this value, the same doses of it should be 
employed If iliificultv of absoiption is to he apprehended, digipuratum 
may be continued hypodei micallv 

In these extraoidinarily seveie cases the wiitci is of the opinion that, 
while m many, if not in most, instances the anasarca and serous effusions 
will be absoibed of then own accord, if the caidiac power be improved, 
yet it IS not expedient to wait foi this For the reasons analyzed under 
the special tieatmeiit of these conditions, these diopsical effusions are not 
a niattei of indiffeieiice, hut thiow additional stiam upon the heait Be- 
cause of this tlieir mechanical lemoval would better be undertaken at once 
A nice question to decide arises just at this point, if theie happen to be, 
as IS usually the case, effusions into the serous sacs, especially the plenree 
Shall these serous effusions be removed by pmictuie^ While the pnne- 
tiiie of one oi both pleuiai is, with the patient in good condition, a matter 
attended with a small amount of shock, it must be borne in mind that 
these patients aie about in the worst possible condition imaginable to 
Avithstand eien the slightest degices of shock In addition to this, the 
necessaiy sterilization and manipulation of the patient are fi aught with 
clanger, so that, unless the pleural effusions he of high grade, the wiiter 
strongly advocates, iindei such conditious arc we are now postulating, 
leaving them alone Fluid in the abdomen raiely leaches such a degree 
as to wairant a puncture while the patient is in so grave a condition 
On the otbei hand, the intiodnction of Southey’s trocais into the legs 
and thighs, or incision of the skm, can he done with the minimum of pain 
and shock, and with an orthopneic jiatient, and the legs in a dependent 
position, the removal of fluid is generaU^ exceedingly rapid The lesnlts 
obtained by the employment of a fiee venesection, the intiavenons admin- 
istration of a digitalis body, with simultaneous evacuation of fluid from 
the legs, are in many instances, as the writer can testify, brilliant beyond 
expectation Assuming that the underlying pathological process is one 
that IS not hopelessly beyond ledemption, the rapidity with which a pa- 
tient gasping for hieatli, imahle to sleep, and literally watei -logged is 
transformed into an individnal capable of en -joying a veiy fair degree of 
health is so great, and the results so apparent to both the patient and his 
environment, as to make these ca'ses conspicuous examples of the thera- 
peutic resources of the internist 

For the first day or two sleep is almost impossible The hypodermic 
lise of morphia or its derivatives is to he looked upon as something more 
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than symptomatic treatment, since a good night’s sleep adds greatly to 
the lecnpeiative powers 

Until the patient shows marked improvement, at least, the diet would 
better he limited to milk The fluid intake should be sliaiply lestiicted, 
the total fluids ingested not exceeding a litei and a half to two liteis daily 
(thiee to foiii pints), this amount to he incieased oiilv as the conditions 
^variant, up to a normal nninher of caloiies 

It need hardly be said that the stiictest accounting should be kept 
of the urinary output, as A\ell as of the fluid intake, since this afloids us 
the suiest evidence of satisfactoiy digitalis action In like niannei, accu- 
late account must be kept of the amount of fluid removed mechanically 
fiom the subcutaneous tissue 

Foi the first few days, with severe orthopnea, it is frequently best 
not to put the patient to bed at all if a laige, high-hacked, comfoi table 
chair can be obtained As the dyspnea glows less the position assumed by 
the patient should approximate more the horizontal, but this should not, 
under any circumstances, be brought about too rapidly, or so as to cause 
the patient any distress Indeed, the ease with which the patient can 
assume a moie horizontal position is, m and of itself, a very good ciiterion 
of the progress he is making With the patient in bed, the legs should 
nevei be raised with the intention of causing the fluid to disappear in this 
manner All that happens under these circumstances is that the fluid 
drains from the legs to the trunk, where it is productive of infinitely 
greater einbari assment. On the contraiy, the legs should be rather kept 
low, especially if the Southey’s trocais or similai contiivances are being 
used 

Carbon dioxid baths and gymnastics of any kind are absolutely contra- 
indicated duiing all this time Gentle massage of the extremities may 
occasionally bo useful, and perhaps helpful, in that it aids slightly in pio- 
moting the absoiption of fluid When the patient is able to lie down with 
comfort, very mild passive exercises may he instituted, but uniil perfect 
compensation has been lestoied and, m addition, a ceitain amount of re- 
serve powder established, no thought of even the mildest forms of active 
exeicises should he entertained, and then only in strict accord with the 
principles and methods laid down under that caption The same lemarks 
apply to the administration of the COg baths, and in these severe cases, in 
spite of numerous recommendations to the contrary, it is piohahly never 
justifiable to employ both baths and exercises simultaneously 

Care should be taken to keep the bowels moderately active, hut, al- 
though it IS a time-honored custom with many clinicians to prescribe 
the administration of vigorous doses of salines as a loutine measure, the 
writer cannot snhscrihe to the advisability of this procednie The weak- 
ening of the patient more than offsets the small amount of fluid lost in 
this way The same remarks may he made of sweating proceduies^ hut 
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with more force, since in these very severe cases there is serious danger 
of collapse from then* employment 

With the great development of fluid accumulations which exists in 
these cases, the question as to the use of other diuretics is of importance 
They should certainly not he oideied as a matter of routine Digitalis 
IS, aftei all, the great diuretic in these cardiac affections, and at the outset, 
at least, it is far wiser to employ digitalis alone, as only by so doing can 
we obtain a correct estimate as to the efficacy of its action In case of 
its failure, and wFcie, for some reason or othei, the Soutliey^s trocars 
do not work satisfactoiily, and the edema is of high giade, the addition 
of one of the theobiomin or theophyllm compounds would be m place. 
Too much, however, must not be expected fiom them. 

The favorable outcome, above described, for so high a grade of cardiac 
insufficiency is, of course, only possible where the cardiac musculature 
still has a fair degiee of power remaining in it, and especially wheie the 
cardiac failure is a result of excessively great demands suddenly placed 
upon the heart Such a combination of affairs is frequently met with in 
young patients with valvular lesions, with a fairly intact myocaidium, 
and where as a result of excessive physical exertion a seveie grade of de- 
compensation has set in Under these circumstances, especially if the at- 
tack of decompensation he the first, the above-sketched brilliant lesults 
may be legitimately hoped for. If, on the contrary, it be due to the final 
giving out of an aiteriosclerotic, senile heart, or the final stage of a con- 
tracted kidney, hut little can he hoped for from any method of treatment 
The point which the writer wishes to urge is that many cases are lost 
through a want of appieciation as to what constitutes leally efficient treat- 
ment. Dy this is meant the giving of a few small doses of a digitalis 
preparation of more than questionable activity, the prescribing of some 
lefrigerant diuretic, the admimstiation of a daily purge — all of these 
constituting, of course, a mere ^^Schetn-tliei apie^^ (imaginary tieatnient), 
as the Germans call such ^^playing-at’^ tieatment 

Treatment of Cases with Doubtful Diagnosis — It not infiequently 
happens that in the exigencies of practice the practitioner may he con- 
fronted with a case presenting most of the symptoms ]ust described under 
the third group of cases, i e , those with symptoms of such severity that 
there is immediate danger to life, and where manifestly there is a con- 
siderable degree of caidiac insufficiency, but wlieie the presence of albu- 
min in the urine in fair amounts makes it a matter of doubt, in the be- 
ginning at least, as to whethei the condition i§ a primary kidney disease 
and the heart involvement eiitiiely secondary, or whether the albumin 
present is due entirely to stasis While this differential diagnosis is 
not one of extraordmaiy difficulty on paper, it is, at the bedside, and es- 
pecially when an, accurate history is unattainable^ not infrequently im- 
possible. 
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In all such cases the propel eoiiise to pursue is foi the piaetitionei to 
assure himself definitely as to one eential fact, namely, as to whelhei or not 
there is actually cardiac msnfhciency existing If he can with ceitainty diag- 
nosticate the existence of this the ease should be tieated as a pure caidiae one 
quite independent of the existence of a lenal comiilication Indeed, most clinicians 
have seen, in cases which they felt certain had both caidiae and lenal components, 
iindei the measuies just desciibed, the albumin disappeai and the ease so shape 
itself as to make it peifeetly cleai that aftei all theie was no pathological con- 
dition in the kidney except a seveie stasis As discussed at eonsideiable length 
under “Digitalis,” cardiac msuffieieney fiom whatsoevei soiiiee is appiopiiately 
tieated by digitalis The results must manifestly be good oi mditfeient or 
entirely absent according to the nature of the underlying pathologic process 


Treatment of the Clinical Forms of Chronic Myocardial Insuffi- 
ciency 

While, as we have seen, the essential i)oints in the treatment of chronic 
myocardial insufficiency are the same, irrespective of its causation, yet the 
underlying pathological conditions which produce it afford us certain spe- 
cial indications, in addition to those alieady tieated of under the general 
plan of treatment It must he undei stood that no endeavor will he made 
to outline a special course of treatment for each of these clinical gioiips, 
hut only to emphasize the few individual points in which the tlieiapy in 
each of these groups may differ fiom that laid down in the general plan 
Cardiac Insufficiency from Overstimulation. — Since in these cases the 
insufficiency has been due to overexeition in one form or another the most 
important point is absolute and complete bodily and mental rest This 
complete bed rest may be required even for weeks, and m this gioup of 
cases all such measures as baths and gymnastics should be admniisteied 
only with the ffj eaiest possible cauhon 

The same remarks apply verbatim when the overstimulation is due to 
nervous impulses, as in Basedow’s disease It may be doubted if mas- 
turbation, in and of itself, is ever productive of cardmc insufficiency, yet 
in those eases m which it is a factor an attempt must he made to overcome 
the habit by appropriate measures All sources of artiffcial stimulation 
such as alcohol and tobacco should he strictly fi owned upon Cool baths 
]ust before retiring aie useful. The diet should be rather scanty than 
otherwise, and the bowels should be kept well opened 

Cardiac Insufficiency from Metabolic Disturbances. — In the hetero- 
geneous group of cases coming under this caption almost no general rules 
can be laid down Tbe most important point to be enjoined is that in eases 
of cardiac insufficiency of obscure origin, especially in patients under 
forty, in whom no histories of the infections may be obtained, the likeli- 
hood of the heart’s weakness being due to secondary anemia and to the 
products of an altered metabolism is very gieat Since the causal therapy 
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13 of tlie utmost iinpoitance, these cases, though not common, need caieful 
study. Thus in one of the writer’s cases the eaidiac insufficiency could 
he ti aced to a high gi ade anemia, which ultimately was shown to have had 
its origin in the piesence of intestinal parasites A similar case was shown 
to he due to repeated small heniori hages from gastric ulcer In severe 
chlorosis, wheie these cases of myocardial insufficiency are not infrequent, 
it IS likely that other causes eoopeiate with tb^ anemia The wiiter has, 
on several occasions, seen light but well-defined symptoms of caidiac in- 
sufficiency develop in patients with severe chlorosis, who had acted liter- 
ally upon the advice to ‘‘take plenty of outdoor exercise ” The particular 
measures to he employed will suggest themselves when the underlying 
cause has been detei mined Rearing in mind the baneful influence of 
e\en model ate degrees of anemia as a contributory factor the writer would 
luge caneful defeo nnnatioii 0/ the hemoglobin %n every such case, and its 
con eel loll, i± found to be deficient, according to the methods already laid 
down 

Cardiac Insufficiency from Long-continued Rest — The diagnosis of 
the cause of the functional weakness of the heart suggests its own lemedy. 
A systematic endeavor must be made to tiaiii the lieait muscle by exer- 
cising it according to the piineiples which have already been discussed 
Carbon dioxid baths and, if these are well home, the addition, somewhat 
latei, of gymnastics along the lines laid down hy Herz, later perhaps gradu- 
ated active exeicises and walking up mild giades — all of tliese iindei taken, 
of couise, under the direct supervision of the physician, are the measures 
to he employed 

Cardiac Insufficiency of the Obese. — The patients in this group who 
present well-maiked symptoms of caidiac insufficiency must he legarded in 
a very diffeient light from simple obese individuals who have presented no 
symptoms of this nature Otherwise expiessed, an obese individual who 
has shown no symptoms on the part of the heart, except the dyspnea which 
lesnlts from the dispioportion between the weight of the body to be moved 
and the jiower of the motor which has to move it, is, so far as his heart is 
concerned, a relatively normal individual If his excess fat he removed 
the heait will, under most circumstances, eaiiy on its work as well as ever 
Tins presupposes that the obesity has not been of too long a duration and 
that the skeletal innsculatnre is normally developed On the other hand, 
the patients in the gioup now under considei ation are patients affected 
primarily with caidiac insufficiency, and the treatment of the obesity, if 
undertaken at all, is undertaken merely because it is the excess m weight 
which has led to the cardiac breakdown The first of these groups of pa- 
tients, normal individuals, except for a degree of obesity which, in our 
judgment, might prove likely to develop cardiac weakness, has been abun- 
dantly discussed under the Prophylactic Treatment of the Heart of the 
Obese It might seem entirely superfluous to make statements which, in 
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general, aie &o self-evident were it not foi the fact thal li is one of the 
commonest occiiiiences to see patients with outspoken symptoms of eaidiac 
breakdown, due to obesity, subjected not only to severe legiines of diet, ])nt 
made to exeicise in a manner which, all too frequently, is productive of 
gieat haim The layman himself feels quite competent to treat a condiiion 
to which he lefers lather lightly as “nothing but too much fat ” In oui 
laiger cities there is quite a contingent of iiaiients of tins kind who'-c 
hearts have been seriously damaged by then taking up this oi that diet 
fad and by consulting some advertising gymnastic quack 

The fiist question to be answered is — after having deiermnied thal the 
patient has a caidiac insufficiency, and that this is due to ohesily — shall 
the patient be subjected to a legime of restricted diet foi the puipose of 
reducing the amount of fat ? In the beginning, “No ” It is infinitely 
safer and, in the majority of instances, will lead to satisfactoiy i emits 
more quickly, to first endeavor to inciease the strength of the licait by 
digitalis, giaduated exercises, etc, and to abstain fiom all dietetic i educ- 
tions until these measuies have either proven insufficient or the heait is 
again restored to a condition of good compensation In this connection it 
IS Avell to remind ourselves again that an even inoio impoilant lole than is 
played by the excess of fat is played, in most instances, by the weakness 
of the skeletal muscles The patients who generally come under obseiva- 
tion for caidiac breakdown and sufieiing with obesity aie usually not the 
active, powerfully built, muscular individuals, but the indolent, soft- 
muscled, flabby kind, prone to the excesses of the table and, not infie- 
quently, beer di inkers as ivell We may conveniently distinguish the 
same three grades of caidiac insufficiency as w’cre noted under the General 
Plan of Treatment 

In the lightest eases, with slight dyspnea, with some swelling and ten- 
derness due to the congestion of the liver, the first indication is to place the 
patient, if not at absolute, at least at lelative, rest In othei words, m 
spite of the fact that the obesity oiiginally may have been due to a lack of 
exercise, the condition of the heart is now such as to imperatively demand 
that the individual limit his physical work to a point which is well within 
the power of the heart to accomplish* Romberg lays paiticular stiess upon 
thoroughgoing lest, especially in cases where the patients have been ovei- 
doing in both body and mind As this author, who has had a rich experi- 
ence with this class of cases, states, this is a matter in which the obese pa- 
tient with weak heart is frequently sinned against 

On the other hand, the other extreme mnst not be adopted In no 
group of cases is tbe application of systematic gymnastics of gieatei util- 
ity. Beginning with the passive and inertia movements, as described 
under the head Gymnastics, little by little we proceed to resistive move- 
ments in the same proportion as the strength of the heart warrants In 
spite of the prejudice of many against digitalis in such cases, it may he 
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employed with precisely the same beneficial results as in any other variety 
of cardiac insufficiency of eqnal grade. The writer has had many notably 
good lesnlts in this gionp of cases by ]ndicions limitation of work, the 
administration of digitalis and graduated exercises, the diet remaining 
the same and, m most instances, the weight not changing materially until 
the stiength of the patient’s heait became such that he could take much 
more exeicise than he had been accustomed to 

The writer’s experience with the Terrain Cure has been, because of the 
geographical conditions which obtain in his field of practice, and the diffi- 
culty of securing suitable Terrain paths near home, somewhat limited 
And yet, even with this limited experience, the lesults obtained by this 
method have been more than unsatisfactory The difficulty arises in the 
almost absolute impossibility of controlling the exact amount of work done 
by the patient, in consequence of which ovei exertion is prone to occur 
with, of course, disastrous results 

The caibon dioxid baths, if carried out with the precautions and under 
the limitations noted undei that caption, are admirably adapted for the 
treatment of this group of cases 

A successful result in the treatment of a case of this kind should aim 
rather at the gradual impiovement in the functional capacity of the heart 
and at the development of the skeletal museulatuie than at the mere 
removal of a given amount of adipose tissue In cases where the cardiac 
insufficiency has reached the second grade, the more pronounced dyspnea 
and swelling of the liver, together with edema of the feet, the above pre- 
cautions should be especially taken to heart A still greater degree of rest 
should be strictly enjoined Digitalis should be gi\en according to the 
usual principles and, in the beginning, at least, no attempt should be made 
toward the i eduction of the body fat. In the milder cases coming in this 
category the passive and ineitia movements are properly applicable, espe- 
cially if the case shows a tendency to improve If, aftei persistent and 
conscientious endeavors to increase the strength of the heart, carried out 
over a period of two or three weeks, no improvement be noted a very care- 
ful reduction ciiie may be instituted Under no conditions should this ever 
be carried out lapidly, the loss being not more than % to 11/4 a week. 
It does not lie within the province of this aiticle to discuss in detail the 
technique of the method for the dietetic treatment of obesity, since this is 
abundantly treated of in the discussion of that subject There is no espe- 
cial diet suitable for the reduction of obesity in heart cases as distinct 
from that suitable for its i eduction in any othei class of cases The only 
points to be observed are, first, that the proteids should not be materially 
reduced, second, that the green vegetables and fruits should be freely 
given, and, third, that the fats and carbohydrates should be restricted to 
such a degree as is necessary to bring the caloric value of the diet down 
to that desired. Especially should no preconceived notion as to what 
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constitutes the patient’s '"^proper weight” he allowed to inhiience the judg- 
ment as to how far the reduction should he eaiiied Tins to he gov- 
erned solely hy the condition of the patient's heait When the i eduction 
has reached that point at which the proportion between the patient’s weight 
and the strength of his heart is such that the action of the latter becomes 
satisfactory the loss of weight has gone far enougli 

In this connection particular emphasis should ho laid upon the role 
of alcohol 111 the production of obesity If the patient has taken a suffi- 
cient quantity of alcohol to make the caloiic value of this a factor to he 
reckoned with in the piodiiction of obesity this should he promptly pio- 
hibited, or at least reduced to a minimum Eloquently this alone^ the 
diet lemaming otheiwise unchanged, is sufficient to hung with it a not 
inconsiderable loss of weight 

Recently Moritz and others have recommended an exclusive milk diet 
in the reduction of obesity While it is undeniable that good lesults may 
be obtained in this way the wi iter’s experience in attempting to cany out 
a diet of this kind is that the monotony of it becomes almost unendurable 
It IS self-evident that the employment of a strictly milk diet, for a period 
of perhaps a week or ten days, because of the existence of a caidiac in- 
sufficiency of a severe grade, is based on entirely difPeient principles from 
that of the milk diet which contemplates only a i eduction m tat as its end 
result. 

Much unneeessaiy discomfort is inflicted upon obese patients, especially 
those with cardiac ailments, by a senseless schematic limitation of fluids To 
state that an obese patient, inespeetive of liis caidiae condition, should limit his 
fluids arbitral ily to a given amount is to pioeeed in a mannei which is justified 
neithei theoietically noi practically While an excessive indulgence m fluids 
should be forbidden, the limitation of them much below the noimal bungs with 
it no results eommensiii ate with the haidship imposed 

This applies to patients without edema In patients with gi eater or 
less degrees of edema the fluid may be veiy piopeily limited, to a consid- 
erable degree, until this has disappeared, but it should be carefully noted 
that the indication for the diminution of fluid is to be found in the pres- 
ence of the edema and not in the existence of flie obesity 

A gieat deal of harm is fiequently done obese patients with caidiac 
insufficiencies of the milder giades by sending them to various spas and 
health resorts, especially those which have a certain reputation in the treat- 
ment of obesity In most of these the patients are purged to an uncon- 
scionable degree, and after a few weeks’ sojourn return home weak and 
anemic with their caidiac condition far worse than in the beginning 
While it 13 not our purpose to discuss the question of obesity in general 
we doubt if reduction cures attended by strong purgation ever constitute 
the most judicious foim of treatment for obese patients, even when their 
hearts are normal, hut with the slightest degree of cardiac weakness pres- 
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ent such a mode of treatment is most baneful Such evil results are espe- 
cially to be feared in patients over fifty, m whom the combination of 
obesity with artei losclerosis and myodegeneration is exceedingly common 

An error which is frequently made is to attiibute the loss of weight, 
whicli occurs in patients with caidiac insufficiency and considerable 
edema, to a loss of the adipose tissue, leaving out of consideiation the fact 
that the disappearance of the edema itself may be largely responsible 
foi it 

Cardiac Insufficiency from General and Local e , Coronaiy) 
Arteriosclerosis — Especial points in the management of these cases are 
discussed under the treatment of arteriosclerosis in geneial 

Cardiac Insufficiency from Chronic Myocarditis — The physician is 
but seldom placed m a position where the diagnosis of a pure chronic 
myocarditis can he made with sufficient accuracy to 3iistify him in taking 
especial measures toward its treatment, apart fiom those directed toward 
the cardiac weakness Occasionally one encounteis cases following the 
vaiious infections, such as polyarthritis, or the other acute infections 
which are the common causes of myocardial infiammations, m which it 
seems clear that a sudden exacerbation of the cardiac insufficiency is due 
to this cause Since wc have no theiapeutic measures which are capable of 
influencing in any way the inflammatory processes in the myocardium, all 
diat a rational theiapy can do is to exercise the greatest care m insisting 
upon long-continned lest in bed for these patients In the writer’s experi- 
ence it happens much more frequently that a valvular lesion following, 
let ns say, acute articular rheumatism remains perfectly compensated 
for a long period of time, and then, after a second attack of rheumatism, 
the heart becomes suddenly insufficient, without any new changes having 
developed in the endocardium It can scarcely be doubted, keeping m 
mind the investigations of the Leipzig school, that the cause of this is in 
the development of an acute or subacute myocarditis Such cases should 
be treated with extreme caie, and confined to bed for an adequate period 
of tune to permit of the acute changes in the niymcardium subsiding 

Cardiac Insufficiency from Alcohol' — Tins group of cases, which is 
by no means so common m tins country as in the south of Germany, should 
he treated along the same general lines as the cardiac failure from obesity 
The question of the greatest importance to he answered is — shall the phy- 
sician, when possible, prohibit the use of alcohol entiiely^ In the prophy- 
lactic treatment of this group this was not only advised, hut urged, as 
the only rational piocedure The heart having developed symptoms of 
insufficiency the problem becomes an entirely different one, exactly in the 
same manner as in the case of the heart of the obese, with which group, as 
already stated, it is closely allied The alcoholic who drinks beer to such 
an extent and over such a long period of time as to lead to the hyper- 
trophy of the heart and its subsequent breakdown is a patient of whom it 
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may be almost said that liis beer is botb meat and dunk to liim Espe- 
cially when the beei consumed is iich in caibohydiates, the caloiic values 
ingested with the beer, repiesentmg both that of the alcohol and the car- 
boh} drate, is very gieat The patient conies to lely on thib as a \eiy im- 
portant pait of his food supply, and to withdiaw it entnely is to put the 
patient under veiy much the same conditions as the patient afflicted with 
simple ohesity with cardiac insufficiency if we should oidei him a very 
severe reduction cuie Enithermore, the human side of the question 
should not be disregarded These patients, aecustoiiied toi most of their 
life to eonsiiine often piodigious quantities of heei, aie veiy unlikely to 
be able to i enounce this habit entirely, especially in the weakened condi- 
tion in which they now find themselves Taking all these facts into con- 
sideration, it seems to the writer distinctly undesiiahle to do moie than 
try to keep the consumption of beer within leasonahle bounds, at tbe same 
time seeing to it carefully that tbe total caloric value of tbe diet given is 
ample, -without being too great In a few sncli cases it has happened to 
tbe wiiter that the patients bad accustomed themselves to beei to such a 
degiee that when, during severe cardiac breakdown, their beei supply was 
cut off entirely then appetites failed to sncli a degree that the weakness 
lesnlting fiom tins became so gieat as to make it necessary to peimit tbe 
ingestion of beer in at least moderate quantities This plan is pnisued 
by some of tbe German writers whose experience in ti eating this class of 
cases IS nmivaled 

In the heait of the alcoholic, as in the heait of the obese, the same some-what 
paiadoxieal advice is in place So long as the heait is m good condition with 
no evidence of insiiffleieney the withdiawal of alcohol oi the institution of a 
reduction euie is in place, since, so far as the caidiac component is concerned, 
the patients aie piactically noimal, in both gioups when once insiiffleieney has 
set in the i emoval of the causes, i e , the alcohol, and the excessive ingestion of 
food, is to be mideitaken, if at all, only with the greatest caution 

Cardiac Insufficiency from Syphilis of the Myocardium — Cases of 
pure syphilis of tbe myocardium are extremely lare Undei these cases 
should be giouped only such as show unquestioned syphilomata, such as 
osseous or cutaneous gummata, along ivitli the myocardial changes, and 
when the physician can be reasonably sure that no previous organic heart 
disease existed It is quite probable that many of the cases classed as 
such clinically, and reported m the literature, were in reality instances of 
other affections 

In that vastly laiger group of cases where syphilis is simply one of 
several contribntoiy causes, producing its effects largely through the pro- 
duction of coronary sclerosis, we have, as already stated under prophy- 
laxis, essentially the same cases, as regards end results, as in the ordinaiy 
forms of coronary sclerosis In tins latter group but little improvement 
can he reasonably looked for under antiluetic treatment, 
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We may say, then, that when syphilis, as the exclusive oi predominat- 
ing cause of a cardiac insufficiency, can he diagnosticated with a fair ap- 
proximation to certainty eneigetic antisyphilitic treatment should he at 
once instituted Striking results should he looked for only in the fiist ex- 
tremely small class of cases, where the syphilis is the only cause for the 
myocardial incompetency, in which case other syphilomata aie practically 
invariably present An energetic coiiise of inunctions, with lodids in 
rapidly ascending doses, would piohably be the most satisfactoiy line of 
procedure With Ehilich’s salvarsan ni these cases the writei has had no 
experience, but fiom the nature of the drug and its mode of application 
would hesitate veiy gieatly to use it 

Cardiac Insufficiency from Concretio Pericardii — These cases are to 
be treated along precisely the same lines as those developing from chronic 
myocarditis The cases of tine Concretio Peicaidii, which aie, in any 
event, not common, are rarely diagnosticated before the onset of the fiist 
symptoms of cardiac insufficiency In view of the impotency of onr 
theiapy to remove the cause, and in view of the fact that many of the pa- 
tients are young, and in many instances the heart mnscle still has a very 
fair degiee of power remaining, it seems to the wiiter as if the singical 
treatment of these cases by resection of the overlying iibs (cardiolysis of 
Biauei) might with advantage be given a somewhat wider scope A small 
number of cases are on record where the lesnlts obtained were quite satis- 
factory Under medical treatment alone the cases go steadily on from bad 
to worse 

Cardiac Insufficiency from Chronic Nephritis. — This is an exceed- 
ingly frequent gToup of cases, and one in which the therapeutic indica- 
tions of the underlying cause and those of the resultant cardiac incom- 
petency are sometimes reconcilable with great difficulty The geneial 
poiut of view, however, is clear The patient is suffering, for the time 
being, at least, from the cardiac affection, and not directly from the kid- 
ney We aie now presupposing that the kidney condition in question is, 
as is generally the ease, the contracted kidney Again, it should not he 
forgotten that the kidney lesion is already a very old one, and that, in a 
certain sense, the development of cardiac insufficiency marks the begin- 
ning of the end In the beginning, at least, the diet would better consist 
exclusively of milk, or milk with the addition of cream, and cereals The 
salts should he reduced to as small a quantity as feasible, particularly if 
edema be present In view of the high blood pressure which geneially 
exists in such cases, digitalis would better be used m rather small doses 
Eraenkel has obtained excellent results in some cases by repeated in- 
travenous injections of strophanthm The use of theohromin or theophyl- 
lin preparations, in the manner and doses described under those captions, 
is of the greatest utility in producing satisfactory diuresis The hyper- 
trophy of the heart which already exists, and the high blood pressure, 
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render the use of carbon dinxid baths or active gymnastics hazardous, if 
not absolutely contiaindieated 

Wheie the cardiac insufficiencv, after tieatinent by lest, digitalis, etc , 
«hows no signs of yielding, and it becomes evident that the lieai L no longei 
has sufficient leserve powci to compensate the high peiipheial resistance, 
the physician should no longer make the life of the patient a buiden in 
the endeavor to accomplish an impossibiht;\, but should attempt to lendei 
the remaining da;vs of the patient’s life as comfoiiable a*^ possibh', le- 
stiicting him as little as possible m his appetites, and lesortmg to morjihia 
and similar dings as the indications arise 

It IS not desiied to convey the impiession that every case of con- 
tracted kidney that shows signs of eaidiac insufficiency is thereby iiie- 
trievably lost, as regaids regaining compensation On the contiary, nianv 
cases of con ti acted kidney, especially m piivate piactice, iccovei from 
repeated attacks of slight cardiac failiiie and live foi ratliei long jieiiods 
of time afterward Neveitlieless, the statement that the development of 
caidiac bieakdown in a cirrhotic kidney maiks the beginning of the end 
IS to tins extent true, that it marks the beginning of the time when com- 
pensation IS with difficulty maintained, when the patient’s icseive power 
is piactically used up in ovei coming the high peiipheial resistance, and 
when there is no leserve left to meet the ordinary exigencies of life, liow- 
Gvei much ho may tiy to limit these 

Cardiac Insufficiency in Pulmonary Conditions — This group of cases 
offeis a much larger field in the way of piophylaxis than in the way of 
tieatment after the conditions have become fiimly established In emphy- 
sema, with chronic bionchitis, which is perhaps, in oui climate, the com- 
monest condition of the lespiratory oigans leading to caidiac msufficienc}, 
the emphysema itself is, of coiiise, absolutely incurable The disappeai- 
aiice of the elastic tissue in the lungs cannot be made good by any means 
at our disposal There is, therefore, a ceitaiii amount of ohstiuction to 
the right heart due to the I'esistance of the ohliteiated capillaiies, and 
below tins lesislance we cannot go Onr oh]ect must he, then, to pi event 
its fuillier development, and to maintain the integrity of the licait to such 
a point that it may suffice to overcome this resistance. Since the obstiuc- 
iioii is to the right heart it is m this class of cases that we find the most 
extreme engorgement and distention of the right auiicle this class of 
cases, and under these circumstances, a copious venesection may he di- 
rectly life-saving The congh produced by the hionchitis may he exceed- 
ingly exhausting, not only to the patient as a whole, but to the right heart, 
so that every effort should be made by means of small doses of codein, 
heroin, or morphia, combined, if necessary, with small doses of apomoi- 
phia, to allay tins source of nutation Eveiy effort should be made to 
have the patient seek a waim and equable climate during the cold and wet 
months of the year, as in no other way can so satisfactory a result be ob- 
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tamed as l)y this change of climate These patients should wear wool or 
paifc wool imdeiweai dining the gieatei pait of the yeai 

II ]jleinitic adhesions he the cause of the insiifhciency what can he 
accomplished depends largely upon the age of ihe patient In young 
individuals brilliant results can sometimes be obtained by pnhnonaiy 
gymnastics, combined with the measures, already discussed, directed to- 
ward strengthening the heart muscle In one of the wiitei’s cases of this 
kind, a young lady with the severest cardiac insnfficiency due to old pleu- 
ritic adhesions, the patient not only recoveied perfect compensation, but 
111 the SIX 01 seven yeais which have elapsed since that period she has 
legamed such an amount of reseive power as to enable hei to take fan 
degiees of exeicise with comparative comfoit Even in these, at hist 
bight appaiently hopeless, cases theie is no room for the absolute thera- 
peutic nihilism which is too often the attitude of the physician towaid 
such cases 

Cardiac Insufficiency in Kyphoscoliosis. — The outlook for therapy in 
these cases is most unsatisfactory when once caidiac insufficiency has set 
m 111 the milder giades, in young people, with the caidiac symptoms not 
veiy piononneecl, lecoveries occur and the patients may live for long 
peiiods of time with a fan degiee of comfort if they aie kept undei proper 
supeiMsion In the high grades of kyphoscoliosis, as already mentioned, 
death Irom over distention of the light heart is so frequent that it may 
well he teimed the noimal mode of death for the kyphoseoliotic Since 
these cases aie of such long standing as to make, m inosl instances, oitho- 
pedic tieatment unsatisfactory, hnt little can he accomplished in this line 
Eveiy thing possible should he done to take off the strain from the heait by 
enjoining upon the patient as much rest as is possible, by the use of digi- 
talis, etc , without attempting too much toward the relief of the under- 
lying condition 

Cardiac Insufficiency in the Valvular Lesions.— The favorable posi- 
tion in which the physician is placed in regard to prophylactic treatment 
(i e, the preseivation of compensation) has already been lefeiied to 
under that caption When the patient is first seen dm mg an attack of 
decompensation the treatment of this should be proceeded with along pre- 
cisely the same lines as in cardiac insufficiency due to any olhci cause 
Noi, so fai as the application of onr therapeutic lesomces is concerned, is 
it of material diffcience which valves are affected, oi whether, as so 
frequently obtains, moie than one valve is affected, or the same valve 
with a double lesion The one thing to he determined is whether or not 
there is decompensation Again, too much time should not be spent in the 
endeavor to make a precise diagnosis of which valves aie affected, aud 
how The experienced clinician is only too well aware of the fact that it is 
raiely possible to make a complete and accurate diagnosis of the details of 
valvular involvement during this stage of severe decompensation Only 
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too frequently do we see time wliieli is precious for the therapy wasted 
in the endeavor to work out the refinements of physical diagnosis, foiget- 
ting that after all the quickest way to aiiive at a final diagnosis of these 
details IS to get the heart into a condition of good compensation, aftei 
which the diagnosis is relatively easy What the wiiter uidies to empha- 
size is that, Inn iiig made the diagnosis of a valvular lesion, no delay 
should he had in instituting prompt treatment, especially it the degiee oi 
decompensation he gieat It is justifiable neither from the humanitaiian 
noi fiom the scientific aspect to putter indefinitely wilh placebos, under 
the excuse of waiting to attain a more precise diagnosis A gieai deal 
has been written in regard to the application of digitalis in the difteient 
valve lesions Especially does this apply to the question as to wliethei 
digitalis is applicable in aoilic lesions The puictitionei uhU do well ij 
he takes io heait the principle that digitalis is equally mdicaled in evenj 
valve lesion and in eieiy comhmation of valve lesions ivhcn decompen- 
sated Per contra, it is indicated in no valve lesion nor in any combina- 
tion of them, when compensation is perfect, irr espective of the subjective 
symptoms or rate of the pulse There is no difference of opinion as to the 
utility of digitalis in the mitral lesions The only question which aiises 
is as to its applicability in aortic lesions, paiticulaily in aortic insuffi- 
ciency The piolongation of the diastole by digitalis has been theoietically 
considered to favor the overdistention of the left ventiiele As a niattei 
of fact, this is of veiy trifling moment, and a ciicumstance which may be 
utterly neglected as compared with the increase in tonicity bi ought about 
by the use of digitalis The current fear of using digitalis in aoitic in- 
sufficiency lies 111 the nature of this lesion itself and the mode of action 
of digitalis Aortic insufficiency is the valve lesion par excellence which 
may he well compensated for long periods of time Quite high grades of 
it may exist without the patient being aware that he is a suffeier from 
heart disease, since neither dyspnea, congested livei, nor edema develop 
until very late This is for the leason that aortic iiisufficieiicy is compen- 
sated by the left ventricle alone, the strongest chamber of the heart, and 
one which may undergo enormous hypertrophy and dilatation in compen- 
sating this valvular leak Just in the same piopoition that bymptoiiib ul 
decompensation are absent for so long a time, so, for the same reason, when 
they finally occur, they develop with great rapidity and severity The 
left ventricle has used up its entire available stiength, it can hypertiopliy 
no more, and when once it is exhausted the rapid development of decom- 
pensation and resultant asystole is not to be checked If it be kept in mind 
that digitalis does not inciease the absolute strength of the heart, but only 
enables it to use that which it is already possessed of to gi eater advan- 
tage, it will be clear that, under these conditions, digitalis can he rarely 
of great service To those unfamiliar with these facts it may well seem 
that patients with aortic insufficiency are actually hastened to their end 
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by the use of digitalis In moderate degrees of tins lesion, -where the left 
ventricle still has a tolerable amount of reserve power, precisely the same 
good results aie obtained by the use of digitalis as in mitral lesions, and 
the same statement applies to combined mitral and aoitic lesions 

Another reason for the more fiequent failure of digitalis in aoitic than 
in mitial lesions is because of the more frequent involvement of the coro- 
nary arteries in the former We may say, theiefoie, that digitalis is 
equally indicated in aoitic and mitral lesions, but that, when the former 
are of high grade, the results will not be so good as in mitral lesions of 
similar grade 

Use IS to be made of caibon dioxid baths in valvulai lesions along the 
same general lines as were laid down in the discussion of tins procedure 
Especial care should be taken to avoid their use if fresh endocardial 
changes should be piesent 

Grymnastics aie applicable only m such cases if the patient’s skele- 
tal muscles aie weak and illy developed, and where, because of tins, 
an imjDiovement may be looked for by increasing their stiength, and so 
lessening the exeition leqiiired to carry out a given amount of work 
Thus, in able-bodied muscular patients in the woiking classes the light, 
active exercises which could be employed would be of no service whatever , 
whereas, in weak, over-fed, and undertrained patients, pm suing sedentaiy 
occupations, they may, when propeily employed, be of the greatest utility. 

A feature of especial danger in old valvular lesions is the frequency 
with which recurient attacks of acute endocarditis develop Because of 
this the most stringent precautions should be taken in the tieatment of the 
patient during intci current affections A tonsillitis, polyarthiitis, chorea, 
or other similar acute infection should lead to the most painstaking and 
repeated examinations of the heart, not only during its existence, but dur- 
ing convalescence Even should no recuiient endocarditis set in the pa- 
tient should he made to lemain in bed for a longer peiiod of time than 
would ordinaril)- be necessary for the same infection Eoci of infection, 
such as the tonsils, adenoid vegetations, antrum infections, nasal polypi, 
should be carefully sought for and radically treated when found Espe- 
cially should the so-called “submerged tonsil” be sought for and carefully 
extiipated when diseased 

The use of salicylates in attacks of polyarthiitis or tonsillitis is not to 
be entirely dispensed with, but, on the other hand, they are to be used 
piomptly, but with somewhat more caution, than if the valvular lesion did 
not exist 

In the extremely rare lesions of the pulmonary and tricuspid orifices 
of post-natal origin no especial modifications of the geneial plan of treat- 
ment are necessary 

Treatment of Congenital Heart Lesions. — The sole object of treatment 
in congenital heart lesions must be, in those eases where the condition is 
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compatible with a somewhat longei duration of life, to prevent the develop- 
ment of cardiac insiifBciency Ihiongh an injudicious mode of life, and to 
stiengthen the oiganibin as a whole, in order, as far as possible, to waid 
off death from intercmient affections 

In a coiisideiable number of the congenital defects of the heart an 
accurate diagnosis is quite impossible, and in this state of affaiis an ac- 
curate prognosis is equally so Such childien should be bi ought up with 
especial attention being paid to ample diet, protection against sudden 
cbanges of weathei, which is often productive in them of severe and even 
fatal bronchitis and hronchopnoumonia, and with, if possible, lemoial to 
an equable, warm climate While it is, in the veiy nature of things, un- 
desirable to f 01 bid an older child a certain amount of play, yet, on the 
other hand, eveiy precaution should be taken to avoid even moderate 
strain of the heart, such as would be endured, with impunity, by even 
weakly children with noimal hearts Under any circumstances the tieat- 
ment is extremely unsatisfactory 

In the rare cases in which a congenital valve lesion can be diagnosti- 
cated, and yet is compatible with the patient living to yeais of matuiity, 
the treatment must take on a somewhat different aspect These patients 
succumb, in the vast majoiity of instances, to pulmonary tuberculosis 
The leasons for this are sufficiently obvious, and depeud upon the impei- 
fect oxygenation of the lungs, since nearly all congenital valve lesions 
affect the right heait In general teims it may be stated that in cases of 
pulmonary stenosis, which is practically the only lesion compatible with 
living to adult yeais, imperfections m the ventricular septum are, in a 
sense, compensatoiy in charactci, and relieve the overbui deiied right ven- 
tricle, yet, neveitheless, paiadoxical as it seems, the cases with defective 
septa offer a much giaver piognosis than those in which the stenosis occurs 
by itself This is due to the fact that in order that there be a defective 
septum the lesions must have been acquired at a veiy eaily date and must 
be of faiily high gnade, so that in spite of the better hydraulic conditions 
such eases as a lule die sooner 

It may he said, then, that in cases of pulmonary stenosis which have 
passed successfully through the first few years of life without caidiac in- 
sufficiency developing to an nntowaid degiee the outlook is fair if their 
principal danger, pulmonary tuberculosis, can be warded off To this end 
every effort should be made to have them removed from all possible souices 
of infection, to be brought up, when possible, under favorable climatic 
conditions and as much in the open air as possible These piophylactic 
measures are all the moie important since, when once tuberculosis de- 
velops, its couise IS rarely to be stayed by any measures In a case le- 
cently recorded by the writer with E S Moore the patient was able to 
perform haid manual labor up to the age of twenty-four, "when, owing to 
yery unfavorable hygienic sui roundings, she acquiied pulmonary tuber- 
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enlosiSj which ran a rapidly fatal course The autopsy showed pulmonary 
stenosis with an open septum with mmoi abnormalities It can haidly he 
doubted that in such a case, had the patient come under observation before 
rlie development of tuberculosis, suitable treatment would have insured her 
an indefinite lease of life under tolerably comfortable conditions 

In the event of caidiac insufficiency developing in the couise of con- 
genital caidiac lesions it is to be tieated along precisely the same lines as 
ill the heart failuie of acquired valvulai lesions Obviously the results to 
be looked for aie in no wise so good as in acquned lesions 


Symptomatic Treatment 

Dyspnea — The fiist indication in the treatment of dyvSpnea is gen- 
erally peifoimed automatically by the patient himself, who, as soon as 
the dyspnea becomes severe, takes the upright position Here several pre- 
cautions must be ohseived A patient who has to maintain a neaily up- 
right position to make his dyspnea tolerable is generally better ofF in a 
large easy chair wheie the legs may be allowed to hang down and where, by 
means of suitable side pieces, the patient does not run the risk of having 
his hod\ fall to one side during sleep A second point gained by the use 
of a chan is that the patient is not doubled up like a paitially closed jack- 
knife because of the buttocks sinking into the bed In ahoit, the bed, 
vhile ideal for patients who can lie down, even partially, is unsatisfactory 
foi patients who have to sit up The writer has seen in some European 
hospitals mattresses arianged on the principle of the examining table so 
frequently used in physicians’ examnnng moms, wheie the upper poition 
can he raised and the lower portion lowered He is not aware that they 
aic to he obtained m this country Since this symptom is diiectly de- 
pendent upon the cardiac insufficiency it is manifest that all the meabuies 
diiected toward its improvement are to he regarded as of direct benefit to 
the dyspnea Few cases of severe dyspnea will be able to dispense with 
11101 pliin 01 its substitutes The writer prefers eodein foi the milder cases 
and morphia itself for the more severe ones, beginning with quite small 
doses of the latter and repeating with sufficient frequency to accomplish 
the purpose 

The use of oxygen inhalations for severe dyspnea m cardiac cases is a 
measure which has haidly received the approval of theory It seems quite 
cleai that no more oxygen is taken up in the lung than when it is not ad- 
ministered, nor has the writer ever been able to see any definite improve- 
ment in the accompanying signs The cyanosis does not improve nor do 
the lesjurations grow inoie tranquil In spite of this one sees occasionally 
such sinking subjective improvement fioin the adnimistiation of oxygen 
that the writer feels that its use is to be recommended under such condi- 
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tions Indeed^ it seems fairly clear that the great feeling of relief wliich 
a goodly number of patients expeiience at once ib, m and of itself, suffi- 
cient indication for its use, even thongh we cannot assign piecise scientific 
justification foi it Bence has slionii that in se\eie c’vano^is the vib- 
cosity of the blood is increased and this is diminished by oxygen inhala- 
tions Since it is well known that the lesi&tanee in the peiiplieial vessels 
depends in large measiiie upon the viscosity of the blood it is evident that 
the effects of oxygen in lessening the viscosity wonld be to diminish at the 
same time the peripheial resistance 

Cardiac Asthma, — Of all the symptoms which rendei the life of the 
patient with the higher degrees of eaidiac insufficiency so abjectly miser- 
able, none plays a greater idle than the so-called caidiac asthma As a 
rule the attacks occur in the evening, or, peibaps still more fiequently, 
at night, and the constant struggling for horns at a time with the most 
horrible dyspnea and sense of suffocation causes tlie patient to lose, only 
too lapidly, his strength, his courage, and his hope 

If the asthmatic attacks aie just commencing to develop something can 
frequently he done in a prophylactic way by the administiation of small 
doses of codein or morphm The use of stiychnia, because of its well- 
known power of increasing the activity of the lespiiatoiy centers, is to be 
warmly lecommended as a prophylactic measure, although it is absolutely 
useless when the attack has once developed Eveiy effort should he made 
to determine whether theie is a tendency for the atlacks to recni at 
certain hours, so that the prophylactic measures just mentioned may be 
taken shortly before 

With the attacks of asthma developing in the evening or at night 
especial care should he taken to see that the stomach is not overloaded at 
this time 

Eor the attack itself the one thing which is leally efficient is a sub- 
cutaneous injection of morphia Since the condition of the patient is such 
as to make even swallowing a mattei of great difficulty, and since the 
absorption from the gastrointestinal tract is exceedingly slow, stimulants, 
A\hich aie generally in place, should he given either liypodeimically oi 
intravenously The greatly perturbed condition of the patient makes in- 
travenous injections somewhat difficult, although, perhaps, when feasible, 
the method of choice A full dose of caffein subcutaneously, or, better 
still, the use of digalen, has given the writer the greatest satisfaction 
Digalen is absorbed with great lapidity from the stomach even under 
these unfavorable conditions Its subcutaneous use is not to be recom- 
mended In the severest cases, if digitalis has not been given to such an 
extent as to form a contraindication, the use of strophanthm may be tried 
intiavenously in doses of half an ampoule 

The question of venesection occasionally arises under these conditions 
While it has been recommended by several authors, the writer has felt a 



Y38 


DISEASES OE THE CIKCULATIOlSr 


ceitam hesitation in its use because of the tendency of the attacks to recur 
In one oi two cases he has seen it afford stiikmg lelief These weie cases 
asbociated ^\ith ovei distention of the right hearty and in them the vene- 
section would be jiistihahle on these grounds alone 

Bronchitis — i^Ioie attention should be paid to this symptom and to its 
tieatment than is usually done, because of its tendency to set up a vicious 
circle, 111 that the obstiiiction of the bionchioles lendeis breathing luoie 
difficult, this leacts upon the heait, which, in turn, furnishes a pooler 
supply of blood to the lung, etc , etc It should be home in mind that 
piimaiih the bionchitis is a phenomenon of stasis and not a simple catar- 
rhal intlammaioiy piocess in an otheiwise healthy oiganism The leading 
indication is not to deluge the patient with innumerable expectorants, but 
to increase the flow of blood thiongh the lungs In other words, we regaid 
the hioncliitib as a s;vmptom of a lesser degree of cardiac insufficiency It 
IS primal ily conihated by the same measures which are generally appli- 
cable in the milder grades of heart weakness — ^the administration of digi- 
talis, etc The patient should be especially carefully sheltered from the 
vicissitudes of vealher, since, in patients with venous congestion of the 
lungs, the oidinary bronchitis from exposure is much more likely to 
oiigiaft itself upon the pulmonary stasis Cold ablutions to the chest 
Gveiy morning and evening, or the application of a Priessnitz compress, 
aie often of service Minute doses of codein or morphin, especially the 
lattei, combined with small doses of apomorphia, are useful The German 
authois recommend the inhalation of the alkahno-saline wateis, especially 
wheie there is a tendency to severe cough The writer’s experience with 
this procedure is too limited to peiinit of an individual judgment 

Of the greatest importance is the climatic treatment Since the lui- 
satisfactoiy conditions of circulation in the lung aie especially likely to he 
complicated by true inflammatory bronchitis with the onset of the cold 
and changeable weather, the avoidance of the latter is to he recommended 
wherever possible It is to be lemembered that in mitral lesions, especially 
mitral stenosis, tlieie is normally an increased piessure in the pulmonaiy 
capillaries, even when compensation is good, and in the cardiac insuffi- 
ciency due to these cases, or, indeed, even during the stage of compensa- 
tion, to avoid exposure to sudden vicissitudes of weather is to avoid a 
prolific cause of much discomfort during the winter and spiing months 
The resorts of southern California, the Gulf coast, Elorida, Georgia, and 
the Oarolmas are most suitable for our American patients during the 
season of the yeai which is maiked by decided inclemency in the northern 
half of the United States 

Gastrointestinal Symptoms. — The most important of these which call 
for special treatment are the sense of weight, pressure, and soreness in the 
epigastrium, due to the venous congestion of the livei, the fullness in the 
stomach with belching of gas and like dyspeptic disturbances due to a 
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similai condition m the stomach Since these are pure stasis symptoms it 
IS folly to expect leally snccebbful results fioni any tieatiiient other than 
that designed to lelieve the deconipen&a1 ion The ])at]eiit may well he 
spaied the immeious caiminatix es, HCl and pei>sinj with which he is 
eominunly diendied Old} in tlie most iiiveteiate cufecs wheio the lieaid is 
damaged to such an extent as to render perfect compensation impossihle 
can an eifoit be made to make tliehc symptoms of caidiac insiithi lenev a 
little less irksome Since the hydrochlonc acid of the stomach is genei- 
ally subiioimal in quantity, oi even absent, some slight niqu’ovenient may 
be inodiiced by liberal doses of this, taken in a coiisideiable quantity of 
vater, vith oi aftei each meal The simple bitteis, such as mix vomica 
and the cinchona preparations, may aid somewhat, but in gciieial it must 
be said of all these measuies that they are thoioiighly unsatisfactory A 
common eiroi is to regaid cases of enlarged livci with leiy luodeiate ten- 
derness as instances of eirihosis, and some of the very happiest lesiilts of 
therapy w-hich the wiiter has been fortunate enough to encounter in pri- 
vate piactice have been in ]ust tins class of cases, wheie no attempt had 
been made to treat the case by digitalis, etc , and hence, when these meas- 
ures weie actively employed, the tonicity of the heait pioinptly impioved 
and the supposed cirihosis disappeared in a fortnight’s time Should 
diaiihea exist it may be generally successfully combated by such simple 
dietetic measures as the limitation of the diet for a shoit period of time 
to ceieals, boiled milk, well-baked toast, etc If this he not quite siifficieiit 
the adininisti atioii of tannigen or tannalbin in doses of 1 0 gm (gi xv) of 
the latter, and half that dose of the former, three or four times a day 
Only in severe cases does it become necessary to lesort to the use of opium, 
which is then best given in the form of powdered opium eonihiiied with 
taimie acid, 0 06 gni (gr i) of the former to 0 30 gm (gi v) of the 
latter, three or four times daily until the lesnlts are produced 

Constipation —This is a symptom which is especially likely to prove 
Irouhlesome during the stage of conipensahoii, when theie is no venous 
congestion of the bowel, and when the primary heait tioiihle is sufficient 
to pieclude enough exercise to regulate the bowels in this wav Since 
the usual tieatment of constipation, in which exeieise plays an iiiipnitant 
role, IS generally impossible with these patients, we aie compellod to rely 
largely on dietetic means, or, at worst, on medicinal measures In pa- 
tients who are iinder-nouiished and thin, and whose constipation is aided 
to some extent by the small amount of food taken, quite good results may 
he obtained by the administration of a glass of half milk and half cieam, 
or even pure cieam with the addition of a little lime Avatci, twice oi even 
three times daily With an already existing tendency to obesity tins would 
be contiaindicated The addition of coarse foods, such as whole wheat 
bread, bran biscuits, etc , to the dietary, as is commonly done, lias not been 
productive, m the writer’s hands, of really satisfactory lesults On the 
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other hand, the use of agar agar has been, m most cases, eminently satis- 
factory Care should be taken to obtain the very best article, since most 
of It IS intended foi technical pin poses and is tilled with grit and sand to 
such an extent as to lender it inedible After much experimentation the 
wiiter has come to pieter the method of administration already discussed 
under the caption Diet This is generally piodiietive of satisfactory 
results At times a simjile glycerin suppository in addition to the agar 
agar may assist in reiideiiiig defecation easy and painless It should not 
he forgotten, especially m women with relaxed pelvic diapliragan, that the 
constipation is fieqiiently due to atoine conditions in the rectum itself; 
and under these cii cum stances the use of enemata of soap watei or, which 
the writer prefers, olive oil accomplishes the desiied end If laxatives 
must be given the caseara piepaiations are most satisfactory Salines 
should be avoided whene\ei possible, since their use is attended by con- 
siderable weakening and the bowel lapidly grows accustomed to them 

Nervous Symptoms — The most troublesome of these are of a psychical 
nature and, in general, aie coupled with a strong hypochondriacal bias 
Cardiac patients are, as a rule, wdien they do not ignoie their disease en- 
tirely, likely to overestimate its importance The perfectly fiaiik under- 
standing with the patients, upon which the writer has already insisted, is 
perhaps the best means of combating these The patient should be made 
to understand that the physician is aequamtiiig him with the facts of his 
case, neithei exaggerating noi minimizing them, and if this can he ac- 
complished a long step will have been taken in the direction of gaming his 
confidence, which is half the battle 

Cutaneous Symptoms. — The pimcipal of these, edema, has already 
been discussed m detail Not infrequently excessive sweating is a symp- 
tom which calls for special treatment This is most readily combated by 
the use of alcohol sponges once or twice daily 

The utmost care should be taken when edema of any consequence ex- 
ists to insure the most perfect cleanliness in the skin folds, since these are 
exceedingly apt to become the sites of very troublesome and annoying in- 
tertrigo Careful washing with tepid watei twice daily and liberal dust- 
ing with a good talcum powder are satisfactory If the intertrigo is al- 
ready developed scrupulous cleanliness and the frequent use of a simple 
zinc oxid ointment generally sufficed to bring about a cure If the edema 
is very great, so that the folds in the groin and similar places come in con- 
tact with each other to a considerable extent, they should be separated by 
means of a soft linen cloth, or a thin layer of cotton saturated with the 
protective ointment At times the edema may reach such proportions that 
the genitalia, especially in the male, become enormously swollen, and it is 
a not infiequent occurrence to find the prepuce of such gieat size as 
to render micturition very difficult, if not impossible Under these cir- 
cumstances catheterization, under the most scrupulous asepsis, must be 
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resoited to Scarification or punctuie of the genitalia would better not 
be employed, because of the gieat liability to intoction and indammatory 
piocesses m this region 

Angina Pectoris — The treatment of this symptom will be discussed 
undei the diseases of the aiteiies 

Treatment of Intekcureent Diseases 

Any pathological condition developing in a patient with cardiac dis- 
ease, e\en though this lattei be perfect l;y eonijicnsaterl, calls lor an in- 
creased vigilance on the pait of the medical attendant While it is im- 
possible to lay down any specific lules, it must be regaided as a general 
pimciple to be followed that the patient is to be allowed to lesumc his 
usual \ocation, much moie guaidedlv than uoiild be the case did not the 
caidiac condition exist This is cspeeiallv true aftei the \aiious acute in- 
fections After long-continued rest in bed, such as ma} result from surgi- 
cal injuiies and opeiations, the patient should he allowed to get up and 
return to work only after the heait has been giadually tiained by the 
vaiious forms of exercises in the manner desciihed undei that caption 

In the treatment of such chionic affections as diabetes, gout, arthritis 
defoimans, and iiephiitis due eonsideiatioii must always be paid to the 
condition of the heart It is not a very uncommon expeiience to see that 
a patient with a well-compensated cardiac condition is made much worse 
through an injudicious seventy of treatment addressed to such conditions 
as those ]ust named Bearing in mind the old admonition primum non 
norcie, the physician should be exceedingly guaided in legaid to the hy- 
gienic, dietetic, and medicinal measuies employed m such cases 

Anemia — While, of course, not a disease, anemia is so common a 
symptom of so large a number of diseases, and occurs with such great 
fieqiiency in patients with pathological heait conditions, that it should be 
most carefully sought for, and equally carefully treated rvlren found 
Especial care should be taken, in judging of the pieseiice oi absence of a 
normal amount of hemoglobin, to take into consideration the age curve* 
Unless using an instrument such as the Mieschei, which gives absolute 
values, the result is usually obtained in perceiilage, and if this be applied 
to a younger person, with no consideration of the vaiialions of hemo- 
globin dependent on age, the lesult will be wide of the maik The efi:ects 
of a moderate degree of anemia upon the respiratoiy activity are insuffi- 
ciently appreciated, and yet a moment’s reflection makes it clear that a 
reduction of thirty per cent in hemoglobin means the same reduction in 
the oxygen-can ying capacity of the blood, rvhich, in turn, influences the 
circulation It should be made an invariable rule to examine caiefully 
for the existence of anemia, especially m the usual form of a diminution 
of hemoglobin The details in the treatment of tins need not be entered 
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upon here Suffice it to saj that the simple administration of iron by 
mouth, gcneially, but not invariably, is productive of a prompt increase 
in the hemoglobin Where absorption is impaired, and especially, when 
iron has a tendency to pioduce constipation when adminisleied oially, it 
would better be given hypodermically This may be done with gi’eat ease 
and fieedom from irritation by use of the green citiate in one per cent 
solution, 1 c c (15 niinnns), once daily, being the usual dose This may 
be obtained in the foim of ampoules under the tiade name of Vaporoles, 
n hich contain, in addition to the iron, a small quantity ot arsenic 

Anesthesia in Patients with Heart Lesions. — One ol the questions 
which the internist is often called npon to decide is whether a patient, 
either supposedly noinial or afflicted with heart conditions of various sorts, 
IS a pioper subject for the admmistiation of chloroform oi ether for the 
puijposes of narcosis One of the veiy commonest occuriences is to see 
eithei physician or surgeon, when the patient is perhaps just ready to go 
nndei the anesthetic, auscultate the heart rather hurriedly, and on that 
basis pronounce the patient as in good condition, or vice veisa, to be 
anesthetized To those who have given the subject any attention it will 
he peifectly evident that little or no mfoimation can he obtained in this 
way Mackenzie has expressed the matter with customary force when he 
says ''The stethoscopic examination of the patient just before adminis- 
tration is useless , the decision must he made independently of any results 
obtained by it, for no form of murmur, iiregularity, or rate is a bar to 
the administiatioii of cbloioform I am not aware of a single form of 
heart ailment discoverable by auscultation that would rendei the adminis- 
tration of chloiofoini dangeioiis The dangers do not lie in the action of 
chlorofoim npon the heait alone, hut on other considerations ” 

The following general considerations should guide the practitioner in 
tins mattei Practically all of the various cardiac conditions which are 
perfectly compensated, such as the valve lesions, the liypei trophied heait 
of cliionic nephritis, the hypeiliopbies of the right heart in the vaiioiis 
pulmonaiy conditions, aie capable of undergoing anesthesia with safety, 
but, on the other hand, should not he subjected to anesthesia unless the 
underlying condition leally warrants it In other words, unless the con- 
dition requiring operation is such that this cannot be done without the 
administration of a general anesthetic, and unless the operation itself is 
imperative to relieve a condition which endangers life, such patients 
should not he anesthetized In cases of arteriosclerosis, especially when 
associated with coronary sclerosis with myodegeneration, and in such valve 
lesions as mitral stenosis with coexisting chronic myocarditis, extreme 
caie should he taken in the admmistiation of the anesthetic It is in this 
group of cases that the fatal accidents are especially prone to occur, the 
reason being that the damaged heart muscle is probably more susceptible 
to injury by the anesthetic than when it is sound. 
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In the more severe degrees of cardiac insufficiency anesthesia is always 
a more or less serious procedure Under these ciicumstances an attack of 
angina pectoris oi cardiac asthma may lead to fatal lesiilts Yek m spite 
of all this, the writei has several times seen patients with the severest de- 
grees of cardiac insufficiency anesthetized and subjected to operations of 
considerable magnitude, making peifect reeoveiies, with no untoward 
symptoms having developed In brief, we may say that Ihe action of 
anesthetics is such as to make it almost impossible, in a iiaiticiilai case, 
to say with any degaee of certainty that the patient’s lieait is in such con- 
dition that he may be safely anesthetized Chloiofoim is ])ro])eily re- 
garded as being particularly dangerous for patienh with cardiac ailments, 
since the diseased heart seems especially sensitive to a slight oveido&e of 
this anesthetic 

In patients with venous stasis in the lungs, from caidiac disease, etliei 
is almost equally daiigeious because of the gieat liability of Ibis anes- 
thetic to produce seveie bionchitis and pneumonic infiltiations Some 
authors recommend the induction of anesthesia by chloioforin, changing to 
ether as soon as the patient is well under This is especially practiced by 
foreign surgeons in cardiac patients 

Laughing gas is distinctly contraindicated, as is also ethyl biomid 
Whenever an operation may he done under local anesthesia tins is to be 
strongly recommended 


ACUTE ENDOCARDITIS 

We may, for convenience, adhere to the distinction which is generally 
made between the acute simple eiidoeaiditis and the malignant foim This 
is done merely for simplicity of desciiption rather than because there aie 
any thoroughgoing distinctions between the two We may say, in broad 
general terms, that the difterenees between these aie equivalent to the dif- 
ferences ■which exist between a very mild and a very virulent infection 
anywdiere The actual etiology may he precisely the same, the clinical 
difleiences being due to the fact that in the one ease a mild, and m the 
other a viiulent, strain of organisms existed Indeed, it is not impiohahle 
that different strains of organisms of the same Miulenee may jirodiice 
lesults of vastly different severii;y dependent upon the different lesistive 
powers of the individual 

Acute Simple Endocarditis.- — Prophylaxis —IVe are greatly ham- 
pered in an exact and scientific prophylaxis and tieatment by our lack of 
knowledge of the etiology of endocarditis In spite of the many efforts 
made to isolate a specific organism in rheumatism, with Avliich acute endo- 
carditis is associated in from one-half to two- thirds of the cases, the lesults 
have remained inconclusive Poynton and Paine have isolated an or- 
ganism (micrococcus iheumatieus) which they regaid as either specific or 
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at least a specific strain It assumes the diplococcns foim in the joints, 
but takes on the streptococcus form on the various artificial media. This 
behavior occiiis with many ordinary streptococci as well 

Sahli regards acute articular rheumatism as an infection dependent 
upon attenuated pyogenic oiganisms This hypothesis, which was ad- 
vanced nearly twenty yeais ago, is in many ways still the most satisfactory 
explanation of this disease, which, on this theory, is to he regarded as a 
clinical disease group, rather than a specific single disease, and its origin 
to he sought for among a numhei of attenuated cocci 

In addition to rheumatism, the pyogenic organisms from the various 
septic souices, the pneumococcus, the gonococcus, the bacillus diphtherise, 
the bacillus mfluenzge, and the oiganisms of scarlet fevei and small-pox 
aie all responsible for some cases of endocarditis The infiuence of syph- 
ilis in causing an acute inflammatory change in the endocardium cannot at 
the present time he accurately estimated, nor is it absolutely proven that 
the spirochaeta pallida can produce valvular lesions Theie is, howevei, 
an ever-growing amount of evidence showing that cases of aortic insuffi- 
ciency can be caused by this organism 

It IS highly impiobable that by tieatment of the causes above enu- 
merated the development of an acute endocarditis may be prevented A 
possible exception might be made to this statement in the ease of syphilis 
Nevertheless, even thongh the development of an acute endocaiditis fol- 
lowing one 01 the other of these causes may not be prevented, yet, for all 
that, something can he accomplished by piophylactic measures The first 
precaution is to insure prolonged rest in bed, with a minimum of physical 
exertion, since in this way the work of the heart is materially lessened 
In the cases due to rheumatism a prompt and eneigetic treatment of it 
may dimmish somewhat the liability to endocardial complications, al- 
1 hough this is doubted by many of the best clinicians 

A more important point is to prevent the possibility of reinfection 
Aie frequency of tonsillar involvement is so great in rheumatism that 
this should he seen to with special caie One of the commonest occui- 
1 enees is to have small foci of infection, even small abscesses, persist in a 
tonsil, apparently not much enlarged, for a long period of time, and to 
give rise to repeated recurrent attacks of endocarditis The tonsils should 
be completely extirpated, not merely snared or cut off, to prevent reinfec- 
tion. Chronic sources of infection should be sought for from head to 
foot, not forgetting the teeth, leg ulcers, urethral infections, salpingitis 
m the female, ingrowing toe nails with suppuration, and especially chronic 
nasal infections and those of the accessory sinuses Chrome cystitis, 
prostatic abscess, and infections of the biliary tract are all of great im- 
portance With each year the evidence accumulates to a greater extent 
that cases of endocarditis may frequently he brought to a definite arrest 
through the extirpation of such foci of infection as have just been enumer- 
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ated While a thickening of a reti acted valve segment cannot he made to 
heal out in the anatomical bense^ ;)et the ces&ation of the inflammatory 
piocess is, in many instances, almost equivalent to a cure, since the won- 
derful adaptability of the heait muscle peimits these patients to enjoy 
life with a suiprisingly small numhei of lestiietions 

These piophylactic measuies aie even moie important in patients who 
have had pievious attacks of endocarditis vliicli have left them with scle- 
lotic valves It has been abundantly shown that these sclerotic val\es be- 
come the seat of a lecuirent endocarditis much more readily than a normal 
valve becomes diseased Whether this is because of tlie persistence of 
foci of infection, or whether it be that bacteiia lodge more leadily in dis- 
eased structuies, cannot definitely be stated It should be borne in mind 
that nearly all experimenters have produced experimental endocarditis by 
the injection of bacteiia into the blood stieam much more readily after 
injury to the valves 

Treatment oe the Attack — ^We have no drugs in any way capable 
of infiuencing the development of vegetations in the valves It is almost 
ceitainly true that small exci escences, supeificial in character, especially 
when occurring in childhood, may practically disappear, leaving little or 
no thickening behind Once the fibious tissue of the valve itself be in- 
volved sclerosis and permanent changes are inevitable Onr efforts must 
be directed toward ninimiizing the damage The stiietest rest, m the 
sense desciibed under that heading, should be enjoined upon the patient 
This, in and of itself, may reduce the woik of the heart fiom a fourth to 
a thud The underlying causal infection should be vigorously combated, 
if this be rheumatism a vigorous salicylate theiapy should be earned out 
The evidences as to whether the use of salicylates i educes the liability to 
cardiac complications is conflicting The majoiity, among whom the 
writer wishes to be classed, hold that they have little effect in this respect , 
a few believe them to be of leal value in preventing endocarditis, while 
lately a few voices have been raised expressing the belief that the excessive 
use of salicylates at least lenders the valves more vulneiable Under these 
circumstances the practitioner will do well to make use of the salicylates, 
reinforced by the mild alkalies such as sodium bicarbonate, to such an 
extent as the severity of the iheumatic manifestations warrants, uninflu- 
enced by the theoretical considerations as to its effect upon the endocar- 
dium In patients with severe endocarditis and rheumatism simultane- 
ously the salicylates aie frequently quite depressing Undei these cir- 
cumstances the use of antipyrin is often veiy satisfactory 

The diet should be that appropriate for any mild acute fever A milk 
and cereal diet with moderate amounts of fluid and alkaline dunks fulfills 
all indications During convalescence the diet should be quite full Espe- 
cially should milk, eggs, and fresh vegetables be liberally given 

Symptomatically the eases associated with rheumatism may require 
49 0 
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special measures to be taken for the joint pain A good plan is to im- 
mobilize these by means of a light splint, siirioiinding the joint with large 
quantities of cotton wool and bandaging firmly Hot compresses, sprinkled 
with oil ot winteigieen, to the skin ovei the joint are useful The anemia 
of convalescence is geneially of a high giade, since both the rheumatism 
itself and the endocarditis produce anemia rapidly lion may be given 
by mouth in the form of the ordinary Eland’s pills oi, as the wiiter pie- 
feis when practicable, subcutaneously, as desciihed under the caption 
Anemia Especially valuable is the simultaneous injection of iron and 
arsenic, the latter in the form of the liquor sodii aisenatis in one per 
cent solution, beginning with small doses and increasing until the physi- 
ological effect is piodiiced 

Eor the dilatation often associated with acute endocarditis the writer 
recommends the use of digitalis in small doses, such as powdered digitalis, 
0 1 gm. (gr IV 2 )? or the same dose of digipuratum (8 frog units), once 
daily There is sufficient expeiimental evidence to justify this procedure 
When all acute symptoms have subsided the use of carbon clioxid baths and 
gymnastics is in place, since the case is now no longer to be treated along 
the lines of acute endocarditis, but along the lines of a fully developed 
valvular lesion 

Malignant Endocarditis. — The treatment of this does not differ essen- 
tially from that of the acute simple foim Drugs are piactically worth- 
less The condition is really one of geneial septicemia The most abso- 
lute rest and easily digested and nutritious diet, but in liberal amounts 
(2,500-3,000 calories per day), aie important 

Intiavenous medication, especially with the colloid silver salts, has 
been very warmly recommended by a number of authors The writer has 
had the opportunity of using this method in a number of cases of both 
simple and malignant endocaiditis, hut the results have been so discordant 
as to afford but little encouragement The antistreptocoecus seia of all 
kinds have been extensively used without, howevei, any very favorable 
results 

Vaccine Therapy. — This method, consisting m the inoculation of the 
patient with small doses of killed cnltuies of the organism, aims at an 
increased production of protective substances, in the hope of combating 
the infection this way While the method is too new to admit of certain 
conclusions being drawn it has failed utterly in the hands of excellent ob- 
servers In two personal cases no improvement could he made out under 
its use The ingestion of large quantities of fiuid, and especially sub- 
cutaneous saline mfiisions, has been recommended with the idea of in- 
creasing the elimination of toxic substances It must he borne in mind 
that such measures, by increasing the total volume of blood, add consider- 
ably to the heart’s work and thus favor dilatation 

The use of alcohol in large doses, which is by many considered to be 
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the mainstay in all loiins of sc])tje disease, has, in the writci’s experience, 
utteily failed to \indieale its many i ecommeiulations j\Iany of the most 
expeiienced clinicians who pieiiously made use of alcohol in large doses 
have giadually come to use it less and less In small ipiantities, especially 
in the f 01 m of eggnogs, rum punches, etc , it may have some use As a 
stimulant to the appetite a little good wune oi diluted wdiiskey oi brandy 
may be of seivice, paitieiilarly to patients accustomed to their use 

Symptomatically caffein and camphor may be used to combat the pro- 
gressive diminution of the vasomotor tone In these seveie cases, while 
digitalis m small doses may be appropriately tried, it is larely of much 
use The irregular and profuse sweats may he controlled by use of anti- 
pyrin, pyiamidon, lactophenin, etc , but, best of all, bv the systematic use 
of hydrotherapy in the form of sponging with lee water, cold packs, etc 


ACUTE MYOCARDITIS 

Acute myocarditis occurs under thiee clinical forms Acute simple 
(infectious) myocaiditis, septic myocarditis, the acute prirnaiy form 
The first of these is the only one that attains clinical importance The 
small numbei of cases m the liteiature which have been reckoned as being 
primary, i e , in which no pievious or coexisting infection could he made 
out, aie so few in number as hardly to affoid satisfactory proof of the 
existence of myocaiditis as a piimary disease On the contiary, the ex- 
istence of albuminuria and enlargement of the spleen and similar marks of 
a geneial infection, in some cases associated with iheuinatic pains, make 
it seem much moie piohahle that these supposedly primary cases aie, in 
reality, part of some general infection of unknowm origin Septic myo- 
carditis IS not possible of clinical recognition, since the symptoms due to 
it, and those due to the toxic, infectious nature of the piimary disease 
Itself, cannot he distinguished wuth certainty 

The Acute Simple (Infectious) Myocarditis — This is the only form 
which is capable of certain recognition It is invariably associated with 
one of a considerable number of infections diseases, hence the justification 
for the name — acute infectious myocaiditis The tieatment of this con- 
dition IS so inextricably hound up with that of the underlying and causa- 
tive infection, and the frequency of its occnircnce vaiics so gieatly in the 
different infections, that it is a matter of some importance to keep ever 
before us which are the infections in wdiich we are likely to encounter this 
complication. This is all the inoie necessary in view of the fact that it is 
only very recently that acute myocaiditis has been recognized, even by 
those who have had opportunity to see the most of it, as a clinical entity 
of fieqnent occnneiice to he diagnosticated and treated 

The frequency of the disease will, of course, vaiy greatly depending 
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upon winch infections come most frequently within the circle of observe 
tion of the physician The classical cases, meaning by those the cases in 
which the symptoms are most clearly pionounced, and easiest of recogni- 
tion as being dne to the myocaiditis, occni m the course of diphtheria, 
generally about the second or thud week of the disease, but not infre 
queiitly as late as two months after its beginning, at a time wben con- 
valescence seems assiiied Eomberg places the frequency of its occurrence,, 
according to Ins own figures and those of Schmaltz, at from ten to twent}' 
per cent of all eases In typhoid myocaiditis is an nncommon coinplica 
tion occurring geneially in the first two weeks, raiely latei, aftei the tem- 
perature has become normal, and occurring quite independently of the 
strain of getting up, etc In scailet fever acute myocardial involvement 
is relatively lare, occurring usually about the tenth or twelfth day Gonor- 
rhea has been responsible foi a few cases, hut the rarity of these, m con- 
trast with the frequency of the other metastases of gonorrhea, only serves 
to emphasize its rarity Ho case has fallen under the writer’s observa- 
tion The same is true of measles 

It IS a matter about winch there is a considerable difFerence of opinion 
as to whether cardiac disturbances, which aie so fiequent following influ- 
enzas, especially in elderly people, and in epidemics ot unusual severity, 
are to he leckoned to the cases of acute myocarditis When we re- 
flect upon the profound depression of the nervous system which is oc- 
casioned by influenza, and upon the profound muscular w^eakness and 
anemia which aie its frequent sequels, it seems much more lational to 
assign these cases, following the example of Eomberg, to the group of 
caidiac insufficiencies due to distuibances of the general nutrition This 
adequately accounts for the arrhythmia, bradycardia, and the symptoms 
which follow myoeaidial weakness In the usual run of practice in our 
large cities acute articular rheumatism is the disease m which acute myo- 
carditis IS most frequently seen The fiequency of endocaiditis is so 
great, and its symjitoms so pregnant, that the attention of elinieiaiis has 
been riveted upon the endocardium to the almost total exclusion of the 
myocardmm Only in the last years have the reseaiches of Xiehl, Rom- 
berg, and their co-workers in the Leipzig school made clear the great im- 
portance of both the acute and chrome myocardial changes associated with 
rhejimatism Its frequency is placed by Rombeig at from ten to fifteen 
per cent of all cases of acute rheumatism, and these figures are certainly 
m striking contrast to the frequency with which it is diagnosticated It 
occurs by far most fieqiiently as an accompaniment of acute endocarditis, 
less frequently without it, as an isolated affection It may develop at any 
time after the height of the disease to a period well into convalescence 
Peophylaxis — In one sense there can he no prophylaxis of this af- 
fection, since no measures at our command can prevent the toxins of the 
infections processes enumerated, once they have developed, from attacking 
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the myocarrlnim The leboan'hes of Gottlieb and Rollj, who experimented 
with the toxin of diphtheiia, have made it j)lam that this toxin may he, as 
it weie, anchored m the heait nmscle veiy eaily, to unfold its action only 
after some time It does not seem at all ceitain that even the most prompt 
and efficient treatment of diphtheria by antitoxin is capable of entiiely 
preventing the development of myocardial changes This is explicable m 
the light of Gottlieb and Roily’s work On the other hand, since it seems 
highly probable that the oeenrience of such inflammatoiy changes in the 
heait muscle is dependent upon the concentration of the toxins latliei 
than upon the dniation of the disease it can scarcely be doubted that the 
more promptly and more efficiently the toxemia is neutralized by antitoxin, 
and m particular by the administiation of sufficiently huge doses, the less 
likely will he the development of myocaidial changes 

Above all, it cannot be too greatly emphasized that the need of pro- 
longed and absolute lest, even in supposedly mild cases of diphtheiia, is 
imperative The first case of this disease which came under the writer’s 
observation was that of a young lad who, apparently convalescing from a 
mild attack of diphtheria, and while waiting for his mother to take him 
home fiom the hospital, aftei a shaip buist of running died in a few 
moments The autopsy revealed nothing in addition to the changes in the 
myocardium Whether or not any part in such cases he played by paraly- 
sis of the vasomotoi centei is not absolutely certain, hut at all events the 
moral is sufficiently obvious A much more careful surveillance of sup- 
posedly convalescent diphtheiia cases, and much more caieful examina- 
tions of the cii dilatory apparatus than the mere routine auscultation af- 
fords, aie uigently needed The slightest abnormality in the cardiac 
ihythm, or the force of its beat, or an otherwise unexplained vomiting, 
which is often the pronounced feature of acute myocarditis in diphtheria, 
or swelling and tenderness of the liver — any of these symptoms suffices to 
warn the attending physician of the development of this complication 

In rheumatism the prospects for successful prophylaxis are no differ- 
ent from those wffiich obtain with endocarditis Reference is made to the 
remarks under that heading 

Tueatmext — The disease once ushered m, the predominant indica- 
tion is again for the most absolute and complete lest which it is possible 
to obtain This complete rest should be maintained until all symptoms 
of cardiac weakness have disappeared This statement is to be taken 
liteially, and with piobably no exceptions in the case of diphtheria, but 
with a certain amount of qualification in the case of acute iheiimatism 
In this latter disease endocarditis is so frequently present, and its devel- 
opment not to be prevented, that a ceitain degree of cardiac insufficiency 
may remain foi an indefinite period of time, or, indeed, be permanently 
present Under such circumstances it wmnld be manifestly impossible to 
condemn the patient, because of a coexisting myocarditis, to an indefinite 
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stay in bed On the other band, even in ilieumatism, all but slight symp- 
toms must have disappeared before the patient may be allowed to sit up 
or commence to help himsell in any way It is sometimes difficult for a 
physician to convince himself that this piolonged stay in bed, which may 
amount to two months or even more, is, in such cases, absolutely necessary 
The writei’s expeiience is that the attending physician is much more likelj 
to insist upon prolonged rest because of a murmur from any cause what- 
soever than fox even much nioie serious symptoms unassociated with 
auscultatoiy phenomena Nowheie is it more necessary to fiee ourselves 
from the thrall of an exaggerated dependence upon the methods of physi- 
cal diagnosis Having allowed an abundance of time for the disappearance 
of the acute inflammatory piocess the patient should he allowed first to 
sit up foi a few moments at a time under careful ohseivation, then giadu- 
ally, if all goes well, to get np into an aimchair in the same way It can- 
not he too urgently insisted upon that this should he done very slowly, 
taking many days before the patient is alloxved to be up all day 

Medicinal Treatment — The value of digitalis in myocarditis is at best 
very small Digitalis cannot, under any circumstances, inciease the ab- 
solute force of the heait’s contraction, simj)ly enabling that organ to make 
use of the power which it already possesses to the best advantage In the 
severe cases, where there is wudespreacl degeneration of the muscle fibers, 
and where digitalis might, at first thought, seem to have its greatest value, 
it is not only piactically useless, hut fi aught with considerable danger of 
producing overstimulation, and of accelerating the fatal end In the rela- 
tively mild cases, especially those occurring with iheumatism, digitalis 
may he of use It may be doubted whethei stiophanthus offers any arh 
vantages. 

The use of such drugs as camphor and caffein, more rarely strychnin, 
may he occasionally of value, especially if theie be associated vasomotor 
failure. At best they can produce but slight temporary improvement 

Ice-hag , — A light, but constantly filled, ice-bag to the precordia is of 
great value in relieving the subjective sensations of the patient. The state- 
ment which IS sometimes made, that in cases of rheumatism the applica- 
tion of an lee-hag may produce recrudescences in the joints, seems to the 
writer unfounded 

The diet would best be confi.ned to milk during the most acute stages, 
especially if there he marked gastrointestinal symptoms As the condition 
improves the various cereals, beef-juice, purees may be added Since, in 
general, diets of this nature are apt to induce constipation, which is of 
course accentuated by the absolute rest, the greatest care should he taken 
to produce soft, copious stools by the administration of suitable laxatives 
This is best accomplished by the various cascara preparations The pa- 
tient should not he unduly purged 

In. the after-treatment of such myocardial affections, hut, of couise, 
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never while they are aclivcj caielnlly i»radefl gymnastics may be of the 
gieatest utility It should not he lo^'t sight of that these may be a two- 
edged sword, foi, while their fiidicious, cautions, and, above all, caiefnlly 
dosed use may be of gioat service in budging over the inlerval which 
must elapse before the patient is allowed to climb stans oi to take similar 
exercise, yet, on the other hand, the applicalion of them in a careless or 
unskillful manner is capable of doing incalculable haim 

The application of CO^ baths stands about on the same tooting with 
that of gymnastics They shoiihl not be thought of until the pat lent has 
progressed fai enough to admit of his being up in a chair foi the entire 
day, and of walking about, but without climbing staiis, with no symptoms 
of ovei exertion setting in It need hardly be said that these must, in the 
very nature of things, be earned out at home, since the strain involved in 
sending the patient eithei to some institution or to some health resort 
would be uttcily unjustifiable 

Care should be taken to examine into the existence of an anemia, 
which IS so veiy common in all such postmfectious cases Since its pres- 
ence operates, as has been elsewhere niciitioiied, most deleteiioiisly, it 
should be at once actively treated either by the use of the simple non 
preparations by mouth, oi, if the anemia does not promptly lespoud to 
oral medication, by the hypodermic use of iion 

ACUTE VASOMOTOR PARALYSIS 

{Vascular Insufficiency) 

While the impoitance of the blood vessels and the pressuie existing in 
them has long been recognized in chionic cardiovascular conditions it is 
only comparatively recently that the importance of the blood vessels as a 
factor in producing heart failure in the acute infections has been given its 
due impoitance The fundamental researches on the subject were made 
by Pomherg, Passler, and their co-workers in the Leipzig clinic These 
ohseivers were the first to express the opinion that in the acute infectious 
diseases the failure of the heart which develops towaid the end is not to 
be attributed diiectly to the infection, hnt rather to a deficient blood sup- 
ply of the heart muscle, dependent upon vasomotor paralysis Theii ex- 
periments were made yvith lahhits, which were artificially infected with 
pneumococci, diphtheria bacilli, and bacillus pyocyaneus, and in this way 
injuied the circulation by paralyzing the vasomotor centers of the medulla 
This vasomotor paialysis is the cause of the fall in blood pressnie In 
addition there is an altered distribution of the blood in the oiganism, 
which, from the clinical standpoint, is of the utmost consequence The 
splanchnic vessels aie greatly overfilled, and at the same time the vessels 
of the brain, the muscles, and the skin become relatively empty 
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Passler and Roily, m their further series of investigations, found 
that, when the vasomotor paialysis was inci easing steadily in the infected 
animals, the stiongest possible action of the heart would not suffice, in 
the long run, to keep up the blood piessure at its noimal height While 
the heart’s action, when stimulated to its utmost, might suffice to maintain 
the Wood piessiiie for a short time, the carotid pressiue soon sinks and 
the tempoiaiily improved cardiac action glows worse again When the 
arterial pressure has become veiy low, the condition of heart weakness 
develops In the diplitheiia animals this heart weakness is the result of 
vasomotor paralysis, just as would occur in an animal after resection of 
the splanchnic It can be impioved temporarily by all those means which 
bung about a better filling of tbe relaxed vessels 

In tbe acute infections, as they affect the human being, the so-called 
heart failure would better be termed vasomotoi failure, since in leality 
the impairment in the circulation is duo to a failure of the vasomotor 
centei in the medulla This is especially the case with the moie rapidly 
progressing infections, which most closely resemble the expeiimental in- 
fections in animals In those infections which last a longer time, the 
heart muscle itself may become involved, either as a functional weakness 
or as an actual myocaiditis 

The vasomotoi paralysis and especially the ovci filling of the splanch- 
mes account for ecitam of the clinical symptoms very satisfactorily On 
this basis the pallor of the face, geiieially legaidcd as a symptom of bad 
prognostic import, and the lelatively slight cyanosis and edema in the 
presence of heart failure of so extieme a grade aie readily explicable 
The splanchnic paralysis has as its lesult the accumulation of a laige 
part of the blood in the vessels of the abdominal cavity The heart must, 
of course, receive but small quantities of blood, whicli it is still capable 
of propelling 

Treatment. — The above summary of tho pathological physiology of 
circulatory failure in the acute infections is alHmpoidant from the stand- 
point of treatment It is evident that the treatment of such conditions, 
aside from causal treatment, as in the case of diphtheria with antitoxin, 
must be addressed especially toward combating this vasomotor paralysis 
Passler, in a research dnected especially lowaid this point, comes to the 
conclusion that, while none of the dings tested by him were able to check 
the absolutely fatal artificial infections in animals, the condition in the 
infectious diseases in man is by no means the same If we aie successful 
dining the critical period, when vasomotor failure is developing, in main- 
taining the vasomotor centers in a functionating condition, we may hope 
to tide the patient over until such a time as the natural course of the 
infection brings with it a cessation of the injury to the circulation 

The principal point to be borne in mind is that those drugs and meas- 
ures which act by increasing the strength of the heart aie of very slight 
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value in any condition of ciiculatoiy weakness dejiendent upon vasomotor 
paialysis. Digitalis, foi example, exeits only foi a very short time a 
favorable influence, in doing what it can to enable the heart to use its 
strength to the best advantage, but it does not succeed for very long m 
enabling it to successfully cope wuth vasomotor paralysis. This fact, in 
addition to the expei mental evidence above named, is abimdantly proven 
by clinical observation In the same way, such measures as the injec- 
tion of ether are useless Strychnia and ergotin, which, especially m 
English-speaking countiies, aie given with almost leveiential taith, have 
"been shown to have no effect in increasing the blood pressure excejit when 
given in toxic doses 

The use of hypodeimoclysis or intravenous infusion of salt solutions 
has been shown to be capable of temporarily iiici easing a blood pressure 
which has sunk veiy low in consequence of vasomotor paralysis The fear 
of overburdening the heart by the introduction of an excess of fluid has 
been shown to be groundless. By far the most valuable drugs in vaso- 
motor failure are caffein and camphor, and of these tv^o caffein has been 
shown by Passler to be by far the most valuable The value of alcohol 
in this condition is veiy questionable, and its administiation would piob 
ably be better limited to such patients as are accustomed to its habitual 
use, and then only in small doses 

Just in proportion as the duration of an acute infection is longer, in 
that same pioportion does the influence of the vasomotor system dim- 
inish, at least relatively, and the part played by actual w^eakening of the 
myocardium inciease Under these circumstances, digitalis or strophan- 
thus may be appropriately given, even though no such striking results may 
be expected as in the condition of chronic myocardial insufficiency (see 
chapter on Lobar Pneumonia) . 


ARTERIOSCLEROSIS 

{Athe'i osclei osis — Mai chand) 

While the final word has by no means yet been spoken in regard to 
the pathogenesis oi the moibid histology of the heteiogeneous conditions 
grouped together under the clinical name of arterioscleiosis, yet the his- 
tological work of the last few years has shed much light upon the con- 
dition The results of these lesearches have been to place arteriosclerosis 
among the nutritional diseases This view, whose chief exponent is Mar- 
chand, regards arterioscleiosis as caused by a progiessive disturbance of 
nutrition of the vessel wall, due to a functional overuse, to a “using iip^’ 
of the vessel This is accurately expressed by the German term, “Abnutz- 
tmg’' 
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Since tbeie can be no thonglit of an actual cure of ai teriosclerosis, m 
the sense that the production of connective tissue, fatty and calcareous 
changes in the intiina, can be made to disappeai, the treatment of arterio- 
sclerosis has to do piiniarily, eithci with the prophylaxis of the condi- 
tion, or, much moie ficquently, with its arrest when it has been lecognized 
in a comparatively caily stage No therapeutic resources at our command 
can m any way modify, much less cause to disappear, the anatomical 
changes in the arleries when once they are actually developed Eiom 
the therapeutic standpoint, therefoie, the most important factors to 
be eonsideied are those which have to do with the etiology of the 
disease, and with the means by which these factois may be rendered 
inoperative 

Etiological Considerations. — In consonance with the definition, the 
most important factors arc those which, thiough the long course of the 
years, increase the normal amount of wear and tear of the aiteiies, by 
making increased functional demands upon them In hospital practice 
these increased demands upon the aiterial system result gencially from 
hard physical work. This finds its expression in the fact that those in- 
dividuals who have carried on the most laboiioiis work, and especially 
work of a character which produces overdistenlion of the blood vessels, 
because of sudden increase in the blood pressnie, aie particiilaily pione 
to arteriosclerosis Thus, porters who carry very heavy weights for shoit 
periods of lime, and workmen whose occupations necessitate heavy lifting, 
make extra heavy demands upon the blood vessels In similai manner, 
we find a predominance of the seveier grades of arteriosclerosis xn the 
arteries of the upper extremity in men, since their work, in most cases, 
makes its heaviest demands upon these vessels In women of the peasant 
classes the changes have been most frequently found in the artei les of the 
lower extremities Conversely, in men whose pursuits are such that their 
work IS mental lather than physical, arteriosclerosis is prone to skip the 
arteries of the extremities, and to settle upon those of the brain and 
heart 

Obesity plays a more important idle than is commonly appreciated 
This IS seen much more frequently in the hettei classes of private piac- 
tice than m hospital or out-patient work It is easy to comprehend how 
the increased work on the part of the heart and arteries, which is neces- 
sitated by the abnormally heavy body, makes itself especially noticeable 
m the coronary vessels, and in the arteries of the lowei extremities 

Nervous infiiiences are of as great, perhaps greater, importance than 
hard manual laboi The changes in tone of the vessels as a result of nerv- 
ous stimuli almost inseparably connected with the exigencies of modern 
life make increased functional demands upon the arteries, just as tiuly 
as does physical work These will, of course, be greatest m men whose 
vocations are such that they live under a constant nervous tension. This 
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does not mean nocessaiilj eloso mental application, since the most studi- 
ous of lues may bo a fanly ii ampul one It the nps and. downs of foi- 
tnnc in Imsincss life, the fliictiialions of the stock maiket, the ^tiained 
expectation and the ho])e of a foitnne lo-moriow, and the hai rowing un- 
ccitainty of its possible loss the next day — these arc the things which nso 
lip the arteries and shorten then life In the mental spheie it is wony 
and not woik which is hanefiil Fmther, such occupations as those ]ii&t 
mentioned, especially such as aic of a more or less speculative charactei, 
and too often filled with “the sickening pang of hope deferred,” lead al- 
most inevitably to neurasthenic conditions In these the vasomotor 
changes aie especially jnononneed, or, as we say, the vasomotoi system 
lb especially labile, and this inci cased leaction to neivons influences ag- 
giavates by ]ii8t so much the stiain on the blood vessels Such patients 
become the especial piey of cerebral and coronary scleio&is, following the 
general rule that an individual develops arteriosclerosis of that particidar 
vascular area upon which he has Ihiown the greatest stiain 

Heredity plays an iin])Oitant lole, albeit one wdiich is piactically im- 
possible to estimate in a given case The life of a given set of arteries 
depends upon the quality of the materials of which they aie composed 
There is as much difference in this lespect in the capacity of the ai- 
teiies of diffeient individuals to stand stiain and remain elastic as there 
IS in the durability of a w^ell-tempeied spring and one of infcnoi matenal 
Otherwise expressed, the aileries of some individuals possess a high de- 
giee of lesistance and durability which are lacking in others 

It IS not unlikely that, when a given set of arteiies are but very little 
used, they degeneiate in much the same way as inbber does, becoming 
brittle, and losing tlieir “life,” as it is commonly teiined. This is a 
factor which is difScult to estimate, but it is “well known that individ- 
uals of extieinely sedentaiy habits, especially when addicted to the pleas- 
uies of the table, aie pi one to arteiioscleiosis In other words, it is not 
improbable that there is a certain minimum of use which is necessary to 
keep the blood vessels at their best If this he so, it finds its analogy in 
the similar condition already described foi the heart 

A number of chronic intoxications aic of impoitance in the produc- 
tion of arteriosclerosis, because of their influence in producing changes in 
vascular tonus The most important of these are alcohol, tobacco, coffee 
and tea, and especially lead. [Autointoxications fiom different sources 
aie a common factor in the etiology of this disease — Editor ] 

The influence of alcohol is one about which there exist gieat difieiences 
of opinion This is because of the fact that it is almost impossible to find 
cases, clinically, in which, in addition to alcohol, nnmeions other factois 
have not been at woik, all acting in the same sense Either the alcoholic 
belongs to the lahoimg classes and has worked hard, smoked haid, and 
perhaps been a victim of syphilis, oi, if he belong to the class who work 
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with their brains^ he has been subject to the nervous influences, the impor- 
tance of which as a factor in the pioduction of arteiioscleiosis has al- 
ready been dwelt upon The majority of clinicians attiibiite gieat im- 
portance to it, and yet some, of wide experience, deny its influence entirely, 
since even the most excessive use of alcohol is by no means invariably 
accompanied by haidened arteries 

The influence of tobacco is equally diflicult to determine Experi- 
mentally, Lee has shown that it is not difficult to induce changes in the 
aorta in animals by causing them to inhale tobacco smoke over consider- 
able periods of time, and yet how often do we see individuals who have 
used tobacco to gieat excess for many yeais and yet have no perceptible 
changes in the arteries 

The influence of lead in producing aiteiioscleiosis is probably through 
the kidney, since the contracted kidney is frequently found in lead 
workers 

The influence of the various infections has only recently been appre- 
ciated Of the acute infections, typhoid fever has been shown by Thayer 
to be associated with arteriosclerotic changes in the aorta. Of the chronic 
infections, pulmonary tuberculosis is a frequent causative factor. The 
important infl.uence of syphilis has been recognized for a long time It 
can hardly be questioned that individuals who have been infected with 
syphilis are more prone to acquire arteiiosclcrosis than are healthy in- 
dividuals On the other hand, there is a tendency at the present time to 
overestimate its importance This is probably due to the fact that many 
authors, especially clinicians, have not drawn a sharp line of demarca- 
tion between ai tenosclerosis on the one hand and the specifically syphilitic 
arterial thickening on the other It should be kept in mind that the spe- 
cifically s;^philitic arteritis is quite distinct, pathologically, from arterio- 
sclerosis 

Lately theie has been a considerable amount of work done in which 
sclerotic changes have been produced in the aorta by long-continued in- 
jection of bacterial toxins 

High Blood Pressure — The relationship which exists between high 
blood pressure and arteriosclerosis is a complex one It should be borne 
in mind that the most important factors, so far as the aiteries are con- 
cerned, in the raising of the blood pressure are not the aiteries of the ex- 
tremities, but rather the aiteries m the splanchnic region These latter, 
which are in reality the deciding factor in the elevation of the blood pres- 
sure, are generally not extensively involved in tlie sclerotic process The 
researches of Sawada have shown that only twelve per cent of the cases 
of arteriosclerosis are associated with an increase in blood pressure, pro- 
vided nephritis can be excluded Romberg considers systolic blood pres- 
sure above 160 to 170 mm of mercury as indicating almost certainly a 
concomitant kidney lesion. Clinically these facts are most important to 
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beai in mmd, since it lias been assumed by many authors that an inciease 
in blood pressure precedes and pioduces the arteriosclerosis On the 
othei hand, it is unquestionably the case that the increased blood pressure 
which accompanies even a latent kidney lesion is jiroductive of arterial 
degeneration It should be observed that many of the tactois which tend 
to produce arteiioscleiosis produce with equal frequency degenerations of 
the kidney This is notoriously the case with overeating, which acts not 
only in producing ovei distention of the b]oo{I vessels, but also by tin ow- 
ing increased strain upon the kidneys Again, it is possible that in no- 
torious overeating metabolic products may be formed which possess a 
gi eater or less degree of toxicity This may explain many of the cases of 
arteriosclerosis in the well-to-do and sedentary classes, who frequently 
indulge in great excesses in the matter of eating, and at the same time 
take little exeicise 

The production of degenerative conditions in the arteiies fiom ad- 
renalin injections has led to the suggestion that the increased blood pres- 
sure in both nephritis and aiteriosclerosis is due to an overfunctionating 
of the adrenals ISTo actual pathological evidence has been brought for- 
waid in support of this view, and some of the lecent experimental work 
IS not in favor of it. 

Treatment ■ — Patients with arteriosclerosis come under observation un- 
der three conditions Eirst, they may he brought to our notice only when 
the heart, as a result of a coronaiy sclerosis, has become insufBcient The 
measures to be followed have been discussed undei the head of Chionic 
Myocardial Insufficiency Second, the arteriosclerotic may come under 
obseiTation because of some local symptoms due to his aiterial disease, 
such as an angina pectoris, intermittent limping, ceiebral symptoms, etc 
Third, the arteriosclerosis may he discoveied accidentally, having made 
no symptoms of any kind. In this latter group of cases, where the dis- 
ease is often detected in a relatively eaily stage, onr endeavor must he to 
arrest its progress, an attempt which will be successful in piopoition to 
onr ability to ascertain the causes which operate in this particnlai case, 
and to remove them 

The first inquiry should be directed toward the diet, and a careful esti- 
mate made of the amount of food consumed as compared with the amount 
of exercise taken isTor should it be lost sight of that the great majority 
of patients, especially men in the well-to-do classes, past the fortieth or 
forty-fifth year, eat decidedly too much This ovenndnlgence is especially 
likely to take the form of an excessive consumption of proteids These 
latter should be reduced to a very little above the minimum, and the 
other foods proportionately If the patient be obese, especially if he have 
a strong tendency to take on weight, a slow and careful reduction cure 
may be undertaken As has already been emphasized under the head of 
Cardiac Insufficiency of the Obese, sueb a reduction cure should never 
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be undei taken without careful icfleetion, and with the heart in fair 
condition The strict milk diet carried out for considerable periods of 
time IS not to be recommended On the other hand, a menu consisting 
largely of fruits and vegetables, with milk in moderate abundance and 
meat in only small quantities, is most suitable The amount of salt should 
be low, although it is not necessary or desiiable to go to the length of 
prescribing a salt-free diet Those meats which contain large amounts of 
purin bodies should be avoided It is absolutely impossible to lay down a 
dietaiy with exactness which can be regarded as suitable for all or even 
a majority of the eases In one sense arteriosclerosis is a condition rather 
than a disease, and the patients present such vast differences that any 
schematic plan of treatment must result m harm lather than good 

Some observers, notably Humpf, have recommended the giving of a 
diet which is poor in calcium salts, in the hope of preventing the deposi- 
tion of calcium in the vessels Such a diet meets neither theoretically nor 
practically the needs of the situation In the same way, all medication 
directed to the diminution of the calcium salts has ptobahly no effect 
whatever 

Especial care should he taken in the diet not to piodiice constipation 
This IS exceedingly likely to develop if the diet be sharply reduced in 
quantity Bearing in mind the very considerable uses in blood pressure 
which occur duimg the act of defecation, and which are of especial danger 
with cerehial oi coronary sclerosis, this is a complication which should be 
energetically treated at its very inception Above all, the physician should 
not content himself, as is so often done, by a geneial suggestion to the 
patient that he ^''take something for it An early resort to purgatives 
lays the foundation for an infinite deal of vexation later In those who 
overeat, and in whom it has been found necessary to reduce the amount of 
food, this constipation is generally due to the simple lessening in the hulk 
of the food below that to which the bowel has been accustomed This may 
be partially compensated by prescribing foods which have a large hulk, 
but with a low calorie value Should these fail and the stools remain 
small in hulk, dry, and hard, the use of agar-agar, in the manner desciibed 
under the head of Cardiac Insufficiency, has, in the writer’s experience, 
proven of the gieatest benefit 

Alcoholic drinks of all kinds would better he dispensed with if the 
patient be in otherwise vigorous health This is especially the case with 
the indi-vidiial who drinks, perhaps during business hours, the stronger 
liquors, for the sake of the stimulation obtained In eldeily patients in 
an indifferent state of nutrition small amounts of a light wine with the 
meals may he permitted 

Even in spite of the fact that the evidence against tobacco is not abso- 
lutely conclusive, it certainly seems wisest to foihid its use entirely, in 
view of the digestive disturbances which occur wuth it Only the exces- 
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sive use of coffee and tea need be mterfeied with, altliongh the substitu- 
tion of a coffee poor in caffein is to be highly recominended 

A much more difficult pioblem to solve is m relation to occnjiation 
While excessive physical exertion, and no less mental excitement and 
worry, are to be as far as possible avoided, it is a mistake to insist that 
a man who has been perhaps engaged in active business enterprises shall 
suddenly letire and lead an absolutely inactive life On the other hand, 
the patient should, when possible, as middle age is passed, gradually les- 
sen the field of his activities, and in this way reduce the demands which 
he makes upon his circulation 

The question as to the limitation of fluid is to be decided in each in- 
dividual case upon its own meiits It is a common hahit in the better 
classes in America for patients to dimk large quantities of water at one 
time, for the leason that some one has told them that it is ^Iiealthy” to 
do so This seems to he a tolerably widespread idea, and one which has 
little foundation in fact It is rarely wise to establish any amount arbi- 
trarily as being the optimum, since this will vaiy greatly, depending upon 
the amount of water contained in the diet, the exeicise taken, the tem- 
peratuie, etc In general, it is a safe rule to instinct the patient to take 
just such quantities of water as aie really necessary to quench the thirst, 
and neither more nor less In patients who have acquiied the habit of 
gulping down several glasses of water in close succession the wiiter has 
adopted the expedient of permitting them to dunk as much as they like, 
provided not more than a quaiter of a glass he taken at five-minute inter- 
vals They geneially find that a much smaller amount of fluid than that 
to which they have been accustomed amply suffices to quench their thirst 
To reduce the amount of water ingested to a minimum, with the idea of 
reducing the blood pressure thereby, is almost eeitain to pioduce trouble- 
some dyspeptic and nervous symptoms, with no real gain 

The amount of exercise which it is proper foi an arteiioselerotic pa- 
tient to lake varies within very wide limits In an otheiwise lohust man 
of forty-five, who has presented no pathological symptoms and in whom 
the sclerosis of the arteries has been accidentally discoveied, the physician 
may permit all such foims of exercise as are not accompanied with sudden 
rises in blood pressure of too high a degree While such a patient should 
not play tennis, a moderate amount of golf, played in a sedate way, 
would he permissible Walking, especially cross-countiy walking, is one 
of the best forms of exercise, since it serves at the same tune to bring 
the patient into the open, undei good hygienic conditions, and yet is not 
likely to be overdone The details of exeicise will suggest themselves very 
readily, hut it cannot he too strongly emphasized that the inci easing ten- 
dency for middle-aged business men who are obese and badly trained to 
seek the advice of untrained gymnastic msltnctors, or boxing teachers, 
who subject them to severe overexertion, is fraught with the gravest dan- 
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ger It IS self-evident that no increase in the amount of exeicise taken 
should be piesciibed except where there is reason to believe that the pa- 
tient has been accustomed to so little physical exeition that this may have 
been a factor in the piodiiction of his disease 

Sleep in abundance should he sought for hy all possible means There 
IS a great deal of difference in patients in this respect Elderly patients 
are not infrequently poor sleepers, and their habits in relation to sleep aie 
of many years^ duration, and correspondingly haid to overcome Especial- 
ly is this the case with older patients who wake np very early in the morn- 
ing Excellent results are fiequently obtained hy a warm hath at the in- 
diffeient temperature, or a degree or two above it, for ten or fifteen min- 
utes ]ust befoie letiiing A hot drink, such as a glass of hot milk, some- 
times has a soothing effect Where such measures ai e not sufficient, it is a 
good plan to encourage the patient, when possible, to take an hour or two 
hours^ nap in the afteinoon Some patients can do this with ease and with 
no detriment to their sleep at night, others, again, find so much greater 
difficulty in getting to sleep at night, after an afternoon nap, that there is 
no net gam The administration of hypnotics should he the last resort, 
and these should nevei he given contmuously, hut for a few days at a time 
with interruptions of like duration 

Climatic treatment offers hy no means the same advantages in arterio- 
sclerosis as m some other conditions, as, foi example, emphysema Yet 
the arteriosclerotic, especially when the arteries of the hrain and heart 
are involved, is hut ill equipped to withstand the rigois of the cold weather 
and especially the sudden changes in temperature which are incident to 
the winters in many of oiir northeily states Conditions permitting, they 
may frequently spend six weeks or two months in a moie equable climate 
with advantage. A good plan is to have them take a winter vacation 
rather than one in summer During the more inclement months careful 
attention should be given to the avoidance of undue exposure, and sudden 
chilling of the skin prevented hy wearing either woolen underwear of ap- 
propriate weight or that made of mixtures of wool and silk 

Hydrotherapy — The value of hydiotlieiapy in the treatment of ar- 
teriosclei otic conditions is insufficiently appreciated By far the most 
valuable procedures are the warm full bath and its vaiions modifications 
These act by dilating the cutaneous capillaries much in the same way as 
amyl nitrite does, except that the effects are felt in the vessels of all the 
cutaneous territories Where it is inconvenient or difficult to obtain a 
warm full hath, the warm shower hath answers equally well The dura- 
tion need not he great, four or five minutes being amply sufficient The 
great advantage of these warm baths is that the patient does not become 
accustomed to them, and so fail to react Furthermore, there is no un- 
pleasant after-effect, as is so often the case with drugs One or the other 
of these measures should he applied in the great majority of all cases, 



ARTEBIOSCLEKOSIS 


YOl 


unless there are some es])e{*iiil eoiiti aiU(lieation‘5 They may he given 
moiniug and evening in the nioie seven* ea,sv‘s OonveiselV;, tlie cold hath, 
especially the cold plunge, hlinuld l)e caieiully av'enled, since the con- 
stiiction of the blood vessels induced by them may piccipitate an attack 
of angina pectoris Svviininmg is especially huitlul because of the com- 
bination of the effects of the cold water and the vugoioiis exeicise 

Medicin vn Tiiervpy — Two gioiijis of drugs have been found, in the 
experience of neaily evmy one, to ho of value These are the lodids and 
the Qiihdcs The action of the lodids has been the snlj]ect of a gieat deal 
of contioversy irnellcr and Tnada, imdei Romberg’s diiection, came to 
the conclusion that its x^rincipal eftect was iii diinmishmg the v iscosity of 
the blood, the effects setting in after sevmial days’ use of the diug, and 
increasing with the length of its administration Their lesults, however, 
are far from convincing Determann w*as unable to conhim then ob- 
servations Eurther investigations by Mueller and Alwens (Rombeig) 
have confirmed Mueller’s oiigmal lesults Pending confirmation, the 
entire question of the action of the lodids in arteriosclerosis must still 
be regaided as an open one Ev^eii in cases in which syphilis may have 
been present the effect of lodids is almost certainly not dependent upon 
any antisyphilitic effect If Alueller’s results are coirect, the viscosity 
of the blood, which is one of the most impoitant factors in determining 
the resistance, would be i educed, and thus make up for the increased re- 
sistance to blood flow produced by the arterial disease itself 

Too much should not be expected of this drug It is ceitain that it 
is not capable of removing tbe anatomical changes in the arteries, once 
these have developed Its principal value lies in early cases where the 
reaction of the artery to external influences and to drugs has not been too 
greatly impaired It is, of course, worthless in removing the anatomical 
effects of aitenosclerosis, such as the foci of degeneration in the heart 
muscle or in the kidney, which depend upon obliteration of the small 
vessels 

Tbe lodids are useless where quick action is desired, as in angina 
pectoris, cardiac asthma, or in the ceiehia] manifestations of aiteriosclero- 
sis The effects of the lodids are accomplished quite as satisfactorily, or 
more so, by the use of small doses as by the use of laige In general, doses 
of five grains (0 30 gm ) t i d after meals aie sufficient It should 
be given over a long peiiod of time, with occasional interruptions Even 
during the period of interruptions the effect is not entii ely lost, because of 
the slowness of excretion Tlie lodid of potassium and the lodid of sodium 
are almost universally used They are of equal value It is stated by 
some that the gastric disturbances may he avoided by combination with 
an alkali and by the avoidance of acids, as far as possible [The best 
way to prevent gastric disturbances is to give pepsin with the lodin — 
Editor ] IJnder all circumstances they should he given well diluted and 
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on a full stomach. Of the large number of substitutes for potassium 
lodid, the most useful, in the wiiter’s expeiience, lias been sajodin Its 
dosage is appi oximately the same as that of the potassium salt 

The nitiites have no influence in removing the new-formed tissue, 
nor do they influence the development of the disease in any way They 
cannot be regaided as having anything more than symptomatic value 
Neveitheless, their value should not be underestimated, since symptomati- 
cally they accomplish what no othei diugs can accomplish Then action 
has been discussed in some detail under the caption Nitrites If there 
IS no inciease in blood pressure, theie is no indication for the continuous 
use of nitrites in any foim, and, even with persistent high blood pressure, 
the lesiilts are not always favorable On the whole, dietetic methods of 
reducing persistently high blood pressure are infinitely superior to the use 
of drugs 

Vaiious attempts have been made by the administration of combina- 
tions of salts to keep tbe calcium phosphate in solution One of these, 
known as Trunecek’s seium, is a mixture of salts similar to those of the 
blood, which is to be in]ected subcutaneously Antiskleiosin is a similar 
mixture designed to he taken internally They are both superfluous. 

[Phlehoseleiosis — hardeiiiiig of the veins — usually accompanies ar- 
teiiosclerosis The same etiology, especially increase of pressure and 
function, obtains m phlehoselerosis as m arteiioselerosis One form, 
due to debility, is found not infrequently in the young and especially in 
the peripheral veins (Osier) 

The tieatnient of phlehoselerosis is the same, in the mam, as that of 
arterioscleiosis In the last form, which is not associated with arteiio- 
sclerosis, measures should he directed to the general condition When 
the debility has been removed tentative efloits to pioduce effects upon 
the liaidened coats of the vein should he made Eor this purpose the 
treatment is the same as in arteiioselerosis. — Editor.] 

ARTERITIS 

Secondary arteritis, occurring as a result of the extension of local in- 
fectious processes, will not be discussed here Primary arteritis oecurung 
in the course of the acute infections is of great rarity The treatment is 
entirely symptomatic 

Acute Aortitis — This condition, described especially by the Eiench 
writers, is of still greater larity No case has come undei the wiitei’s 
observation The principles of treatment would not differ from those 
which obtain m acute endoeaiditis 

Chronic Arteritis. — The chrome inflammations of the aiteries occur 
m connection with syphilis and tiihercnlosis The latter of these is a 
pathological rather than a clinical conception and need not he discussed. 



Al^EURYSM 


7G3 


Syphilitic Arteritis — This affects especially the cerebral arteiies 
(lieiibnei), the coronaiy aiteiies, and the ascending aoita Specific gum- 
matous changes oceui, especially in the media In the aorta the picture 
IS often very chaiacteristic The mnei siirlaee is drawn in in places, 
sometimes veiy deeply, and the whole aoita, in its affected part, has a 
gelatinous appeal ance Even when the changes aie of a high giade, cal- 
cification IS almost invariably absent Some of the cases pursue a sub- 
acute course 

Theatment — ^When the diagnosis can be made with a fair degree of 
certainty, which is usually possible when sclerotic arterial changes develop 
m youthful patients, an energetic anti syphilitic treatment should be at 
once instituted In one personal ease, associated with moderately severe 
attacks of angina pectoris, a vigorous inunction tieatment, with fairly 
large doses of lodid of potassium, led to a very great and piompt amelioia- 
tion of the symptoms Every effort should be made to distinguish these 
cases from those of arteriosclerosis, since the specific luetic cases are in- 
finitely more amenable to antisyphilitic treatment 


ANEURYSM 

The rare cases of aneurysm which heal spontaneously do so by one of 
two processes, either by the development of connective tissue in the walls 
of the vessel, which thus serves to strengthen the wall at its weakest spot, 
or by the development of fibrin formation in the aneurysm itself 

The first method occurs almost exclusively in aneurysms of small 
arteries, the exceptions to this being very rare The intima plays the most 
important role in the production of this connective tissue In the larger 
aneurysms the fibrous connective tissue 'is formed principally by the ad- 
ventitia This method of healing plays a veiy subordinate part in such 
aneurysms as come clinically under observation, since the cases in which 
an aneurysm heals spontaneously have almost invaiiably been latent ones 
The method of healing, upon which all the various schemes of treat- 
ment are based, depends upon the formation of laminated fibrin in the 
sac itself, as the result of thrombosis A number of factors influence this 
It occurs most readily in sacculated aneurysms communicating with the 
artery by a narrow opening In these the cuirent is necessarily slow and 
the mechanical conditions for clotting most favorable Even under these 
circumstances the expected clotting may not occur Two varieties of clots 
are recognized, the white, firm, laminated deposit of fibrin and the soft, 
red clot which sometimes fills a large portion of the aneurysmal sac (Birch- 
Hirschfeld) 

From the standpoint of treatment these two vaiieties of thrombi are 
of very unequal value The former is deposited on the walls in successive 
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layers^ sometimes to the number of thirty or more, which are hard and 
tough, almost leathery. They may sometimes be peeled off, and in cases 
which go on to complete recoveiy may fill the entiie sac to the mouth. 
These layers of laminated fibrin are of considerable strength and, when 
deposited in sufficient amount, form a fairly effectual hairier against the 
increase in size of the sac. The soft red clot which is formed in aneurys- 
mal sacs, sometimes spontaneously, and sometimes as a result of various 
therapeutic procedures to bring about rapid clotting, is much less re- 
sistant The wiiter has seen one case in which the entire aneuiysmal sac 
was filled with such a clot and yet increased m size At least such was the 
interpretation placed upon the ease at the autopsy. 

Treatment. — In most of the aneurysms which come under the obser- 
vation of the internist the treatment is exceedingly unsatisfactoiy The 
percentage of cures is certainly exceedingly small But one instance has 
come to the wntei’s observation, that of a small sacculated aneurysm of 
the ascending aorta, which developed rather acutely, and at the end of 
four years is apparently perfectly cured In most instances the best result 
which can he expected is a moderate degree of improvement lasting for a 
greater or less period of time, only to give way eventually to the steady on- 
ward progress of the disease Indeed, a very considerable number of 
hospital cases in whom rather strennous efforts are made to effect a cure 
are made worse, rather than better, by the treatment It is not an uncom- 
mon experience to see patients with aneurysms of such size as to preclude 
practically every possibility of a cure subjected to such restriction of food 
and drink that their strength is so greatly reduced as to favor, rather than 
retard, the fatal end It is well, then, to classify the cases, from the very 
beginning, into those in which the treatment should be entirely symp- 
tomatic, and those in which a cure may he undertaken with a hope, even 
though a small one, of effecting a complete recovery An attempt at cure 
should he made only when the diagnosis can he made early and when the 
sac can be made out, either by physical examination (which is rarely pos- 
sible), or by the fluoioscope, to he of small size In young patients, 
especially with a clear-ent history of syphilis, the attempt may be made 
somewhat more frequently. 

The fundamental principle of the medical treatment of aneurysm is 
to secure for the 'patient the strictest possible bodily and mental rest Hot 
only does the recumbent position bring about a diminution in the pulse 
rate, but in the blood pressure as well This takes a considerable portion 
off the walls of the vessel, and in cases where recovery is possible is the 
principal means of bringing about a cure It should further be borne in 
mind that, as previously stated, the normal metabolic activities involve 
some work for the heart and for the arteries as well The effort should 
be made, therefore, to reduce the intake of food and drink to a minimum 

Practically, the rest must be as nearly absolute as possible Hot only 
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must the lecumbent position be rigoionsly insisted uiion, but eveiy un- 
necessaiy motion should be torbidden the patient He should not be al- 
lowed to feed himself, nor to assist in any way m his peisonal care This 
peiiod of lest should be continued foi fiom two to three months at least, 
m spite of the very considerable hardships which are imposed by such 
treatment upon the patient 

The restriction of diet, aceoidmg to a systematic jdan, is generally as- 
sociated with the name of Tufnell Tnfnell permitted ten ounces (300 
gras ) of solids, and eight ounces (24:0 gms ) of liquids in the 24 hours 
This he divides as follows Tor hieaLfast, two ounces (60 gms ) of bread 
and butter and two ounces (60 c c) of milk or tea; foi dinnci , three 
ounces (90 gms ) of mutton, three ounces (90 c c ) of potatoes or bread, 
and four ounces (120 c c ) of light red wine, for supper, two ounces (60 
gms ) of bread and butter, and two ounces (60 c c ) of tea Water is not 
allowed at all The haidships of this method aie very great, and the 
writer’s personal feeling is that many more patients have been injured by 
the iigorous application of it than have leceivcd benefit fiom it This is 
especially true when the patients, as not infrequently happens, are already 
poorly nourished. Under these circumstances a carefully selected diet 
which makes small demands upon the heait, but which is, at the same time, 
sufficient to improve the niitiition, is gieatly to be pi ef erred 

Both of these measures, although in somewhat loss systematic form, 
had been already advocated in the tieatment of aneuiysm by Valsalva In 
addition, this author laid great stiess upon the reduction of the amount 
of blood by copious and often-repeated bloodlettings This was carried to 
the point of lendeiing the patient so weak that he could barely laise his 
head from the bed, after which time the dietary was gradually increased 
Even in the tempered form of abstraction of blood in small quantities this 
method has nothing to recommend it 

Practically, while lecognizmg the correctness of the principle of re- 
stiicted diet, the extieme restriction practiced by Tufnell seems unjustifi- 
able Especially is this true of the gieat limitation of fiuid A dietaiy 
containing about half as much again, both of solids and fluids, as that 
recommended by Tufnell, and composed principally of milk, toasted biead, 
and the lighter vegetables and fruits, sufficiently meets the indication 
This would better be divided into a number of small meals so that the 
quantity ingested at any one time is inconsiderable 

Especial care should be taken to avoid constipation, with its dangeious 
attendant use of blood pressure on defecation This is best done by some 
of the cascara compounds The salines would better be avoided, because 
of their tendency to overpurge 

Medicinal — The only drug which is really of any service in the 
treatment of aneurysm is lodid of potassium This drug, introduced first 
by Bouillaud, and later into the English-speaking world by Ohuckerbutty, 
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IS at least of considerate symptomatic value m that the pain and some- 
times the pulsation aie generally favoiably influenced by it It is highly 
impiobable that its supposed effect in increasing the coagulability is the 
reason foi its utility, but far more likely that its usefulness depends upon 
its power of favorably influencing the syphilitic aiterial affection upon 
which aneurysm so frequently depends It should be given in moderate 
doses, from 45 to 90 grains per diem (3 to 6 grams) 

The question as to whether anti-syphilitic treatment by mercurials 
should be instituted depends pretty largely upon the prospect of a cure 
In small aneurysms, where the luetic infection is of recent date and the 
hope of cure seems a reasonable one, vigorous mercurial treatment should 
be instituted. 

Since many aneurysms prove ultimately fatal through the myocardial 
insufficiency which develops, careful watch should be kept foi this, and 
when found it should be combated by digilalis oi stiophanthus, according 
to the methods already desciibed It is haidly necessary to say that 
every form of gymnastics or carbon dioxid baths is to be sedulously 
avoided 

Infinitely more frequent than a complete cuie, after several months 
of rest and restricted diet, is a temporary impiovement While under 
this treatment the pulsations grow less, the pain diminishes, and, per- 
haps, as subsequently determined at autopsy, a certain amount of lami- 
nated fibrin IS deposited on the walls of the sac The duiation of this im- 
provement IS larely great, since on getting up the pulsation soon returns 
and the sac again begins to increase in size Under these circumstances 
it seems decidedly best to permit the patient to be up and around so long 
as his sufferings are endurable, endeavoring to make life a little less 
intolerable for him by narcotics In large aneurysms, where the sac is 
already bulging, a properly devised support is of some assistance 

The use of gelatin, either subcutaneously oi by oral administration, 
has not fulfilled the expectations of those who have used it most exten- 
sively The subcutaneous use of gelatin was introduced by Lancereaux, 
who injected rather large quantities, about 250 c c of a 2 per cent solu- 
tion It IS, however, moie conveniently given in 10 per cent solution, 
injecting 50 c. c at one time. Oaiefully sterilized solutions are obtained 
commercially This careful sterilization is extremely important because 
of the number of fatal cases of tetanus which have been observed from 
the use of improperly sterilized solutions It is stated that from 75 to 
175 grams of gelatin are necessary to produce a satisfactory result, the 
injections being made once a week in the beginning, latei every second 
or third day More convenient and probably just as satisfactory is the 
oral administration of from one to two ounces of gelatin daily 

SuEGicAu Teeatment. — The considerable number of operations which 
have been devised for the treatment of internal aneurysms is a good indi- 
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cation of the unsatisfactory results achieved. The best known of these 
methods depends upon the in ti eduction of sonic form of foreign body 
into the sac In its modem foim this ojieiation is generally earned out 
aftei the plan of Moore b}' in ti eduction of non wire This method by 
itself has pi oven unsatisfactoiy A modification of this eonsi-Dts in the 
intioduction of non wiie into the sac, subsequently passing an electrical 
cm rent thiough the wiie The field of apifiieation of this method m 
a veiy limited one. Macewen’s operation of needling Ihc sac has pi oven 
successful in a limited nunihei of cases 

In aneurysms of the abdominal aoita digital compression has been 
successful in some cases Ligatuie of the abdominal aoita has been in- 
variably fatal Somewhat better lesiilts may be looked foi from the 
method of occlusion by means of metal bands, as piacticed by Ilalsted 
Eoi the indications for the difieient methods of surgical treatment the 
various text-books on suigciy are refeiicd to 


ANGINA PECTORIS 

The symptom-complex, for convenience referred to under the name of 
angina pectoiis, lepiesents the most characteiistic of the various painful 
sensations localized in the region of the heait While the so-called classi- 
cal cases are generally associated wuth a gi eater oi less degiee of coronary 
scleiosis, it is entirely eironeous to regard these as equivalent, since many 
cases of coronary sclerosis run their entiie couise with symptoms in no 
wise differing from the general picture of chronic inyocaidial insuffi- 
ciency, and, on the other hand, attacks frequentl;y indistinguishable from 
angina occur with normal eoronaiies Eoi the cases of angina pectoiis 
occuiimg without coronaiy scleiosis the designation of pseudoangina is 
commonly used The term, however, is a very unfortunate one, as has 
been repeatedly pointed out, since ^‘angina” is the teim used to designate 
a symptom, and a very characteristic one at that, and to speak of a pseudo- 
symptom is, if not more oi less of a conti adiction, at least a veiy mcoriect 
use of teims The designations of lefiex cmgina, gi\cn them by lluchard, 
01, bettei still, vasomotor angina, of hTothiiagel, aie much moie accurate 
Angina Pectoris Vera — Any consideration of the tieatment of angina 
pectoris must take cognizance of the attack itself and the underlying 
pathological conditions Angina pectoiis vera, which designation em- 
braces all those foims dependent upon oigaiiic changes in the heart, may 
be associated with a number of clinical conditions, of which the most 
important are the following 

Coionary scleiosis^ or sclerosis of the aoita, which narrows the mouths 
of the coronary vessels, they themselves being normal 

AoiUc ^nsufficimcy j less frequently other valve lesions. 
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Anewysm — Tins may be of any part of the ascending aoita, but is 
especially fieqiient with involvement of the sinuses of Valsalva 

Pericaidial Synecliiw — In acute dilatation of the heait there is oc- 
casionally severe pain, which at times takes on the ehaiacter of a typical 
angina In these cases the coronary vessels are generally normal, and 
the pain is piobably to be brought into association with the dilatation 
rather than with coionaiy spasm These eases occupy middle gioiind 
between the cases of angma pectoris vera and the cases of angina pec- 
toris vasomotoria 

Angma Pectoris Vasomotoria — The vasomotor anginas are associated 
with the tollowiiig conditions 

Nicohmsm (Tobacco Angma') — This usually occurs from acute over- 
indulgence, in semioccasional smokers 

Abuse of Coffee and Tea — These cases are much rarei than those due 
to tobacco 

Neurotic States — Closely associated with these are the cases occa- 
sionally seen in Basedow’s disease The so-called gasti ointestinal cases 
are, in most instances, merely cases in which both gastrointestinal and 
cardiac symptoms occur in a highly neurotic subject 

Treatment of the Attack. — Foi the intense pain, which at times ex- 
ceeds all description, a subcutaneous injection of morphin should be 
promptly given The dose should not exceed one-sixth grain (0 01 gm ), 
and may be repeated if necessary Some of the most experienced clini- 
cians warn against its use, and consider it dangeioiis, but the writer has 
used it almost as a routine, and has seen nothing but good effects from 
its use. Dionin may be used internally in the milder cases 

Vauue or ISTitbites — The classical leinedy for the relief of the at- 
tack IS amyl nitrite, introduced by Lauder Brunton The experiences of 
different clinicians with this drug vary so widely that the discrepancies 
are scarcely explicable A large number of wnteis on the subject leport 
the most brilliant results from its use Mackenzie consideis it tbe best 
of all remedies in this condition, and states that “this drug is not suc- 
cessful in all cases, hut in many its action is rapid and the relief is gen- 
erally complete ” So careful an observer as Komherg considers it prac- 
tically useless and says that only in one case has he ever seen striking 
improvement from its inhalation. Hirsch, wilting m the Penzoldt-Stintz- 
ing work, says that he has never been able to convince himself of any 
favoiable action Such conflicting testimony cannot but help us to the 
conclusion that many of the supposedly favorable results depended rather 
upon the spontaneous cessation of the pain than on the therapeutic effects 
of the drug In some cases, nevertheless, especially those associated with 
incipient coionary sclerosis, the effects aie so striking that it is difficult to 
believe that they are not directly due to the drug itself The dangers of 
the drug are somewhat exaggerated In considerable experience with it 



ANGTTiA PECTORIS 


769 


the writer has never seen any untoward effects fiom its use It is best 
given to the patient in the foim of pearls, containing tliicG minims, which 
can be ciushed in the handkei chief and inhaled It may be lepeated, if 
necessaiy Its action is probably not so simple as has hitherto been sup- 
posed, and it will be lemembered that Hewlett has found an mciease in 
hlood piessme, to considerably above the oiiginal height, occuiimg imme- 
diately after the primary fall, which lasts only about forty seconds The 
effects of the inhalation of amyl nitiite should be immediately supple- 
mented by a more slowly-aetmg nitiite, preferably nitroglycerin This 
may be taken at once in doses of one or two diops, either by mouth or 
subcutaneously In patients who have not been accustomed to its use the 
oral administration is preferable Care should be taken to have a fresh 
preparation, which the patient carries about with him Many of the com- 
mercial tablets are piactically worthless Rombeig lecommends sodium 
nitiite, in aqueous solution, subcutaneously in doses of gr 1/6 (0 01 
gm ). 

The posture of the patient is not without influence While, if the 
attack be of great seventy, the patient will stand immobile, it is far bet- 
ter to have him lie down at once Warmth is strongly conducive to the 
amelioiation of die pain, especially if copious peispiration be induced 
A glass of one of the heavier wines or spirits, or a cup of black coffee, if 
this be obtainable, is useful. 

An impoitant part of the therapy of the severe cases is to combat the 
danger of collapse which is frequently imminent While the physician 
himself IS not often in a position to see the actual attack, yet an effort 
should be made to secure the piompt admimstiation of a cardiac stimulant 
111 all such cases Caffein, subcutaneously, is peihaps the most satisfac- 
tory, but IS, under the circumstances, difficult to have administered Diga- 
len, because of the rapidity of its absorption, may be used with satis- 
faction orally It need hardly be said that, even wheie one attack of an- 
gina has occurred, the patient should go armed with the necessary rem- 
edies and be carefully instructed as to their use In the vasomotor an- 
ginas these measures are largely superfluous, especially in the neurotic 
cases If, however, the suffering seems leally to be intense, similar meas- 
ures may be instituted 

Treatment in the Interim. — In the eases of angina vera, when asso- 
ciated with coronary sclerosis or sclerosis of the aorta, or with aneurysm, 
the general principles laid down under the treatment of arteriosclerosis 
are applicable It must never be foigotten that a single overexertion 
may bring on a fatal attack, hence the physician’s first duty is to analyze 
the patient’s status for him, and, even at the risk of causing him some 
worry, tell him the exact condition of affairs At the same time the out- 
look should he pictured to him as favorably as is consistent with the facts 
o± the case, to avoid the production of neurasthenic symptoms The most 
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valuable drug for continuous administration is potassium lodid or one of 
its substitutes^ 111 moderate doses, say, gr v (0 30 gm ) t i d The best 
results aie utten obtained by the continuous administration of small doses 
of digitalis, since the condition of the heart is frequently one of slight in 
sufficiency This is especially valuable with mild and often repeated at- 
tacks After a reasonable experience with the use of digitalis, on Rom- 
berg’s lecommendation, the writer’s experience is strongly confirmatory 
of this author’s position In view of the work of Hewlett and Mackenzie 
on arihythmia and heait-block produced by digitalis, such cases should 
be excluded fiom digitalis treatment. A certain degree of care should 
be exercised m the use of digitalis in cases of coronary sclerosis, because 
of the greater liability to distiiibances of conduction in this affection The 
use of the theobromin and theophyllin preparations is occasionally fol- 
low’ed by good results, but a number of personal cases have shown no 
apparent efiects whatever 

Diet — The question of diet is all-important It should be reduced to 
the smallest amount which wall maintain the patient’s weight in equili- 
hiium The proteid content should he low, well below a bundled grams per 
diem, and the main hulk of the diet he made up of milk, cereals, vegetables, 
and flints The pur in bodies should be reduced to a minimum Especial 
attention should be paid to the avoidance of flatulence, since it seems quite 
certain that overdistention of the stomach may precipitate an attack 
Similarly, this condition induces the habit of air-gulping, to which refer- 
ence has been made elsewheie, and this greatly aggravates the condition. 
In view of the idiosyncrasies of ceitain patients in regard to flatulence pro- 
duced by some articles of diet this should be inquired into very carefully 
The amount of salt would better be kept low, although it is probably not 
wase to endeavoi to eliminate it entirely Smoking should be absolutely 
piohihited, and alcohol, if not absolutely foi bidden, at least reduced to a 
small glass of light wine with the meals The importance of the avoidance 
of constipation is very great, since the veiy considerable rise in blood pres- 
suie which occurs during strained defecation may prove disastrous The 
same is tiue of the sexual act 

A difficult question to solve relates to how much we must restiict the 
patient’s paiticipation in business and professional life The condition of 
affaiis IS distinctly diffeient from that which obtains m arteiioscleiotic 
patients who have nevei showm any tendency to angina While these latter 
must lessen the work which they do to avoid further arterial degeneration 
and the dangers of cardiac insufficiency, yet, as a rule, they do not live 
■with the sword suspended above their heads Patients with angina pec- 
toris must not only greatly diminish their physical work, but must see to 
it that at no time shall the amount of work exceed, even for a moment, 
that which they are capable of accomplishing without injury They must 
learn to view life with perfect equanimity^ and to let nothing interfere 
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their determination to smooth over all its longh places It is a hard 
matter to convince a patient who, m the iiiteiim between ai tacks, feels per- 
fectly well, that he must, nndei no ciicnmbtances, iiin fifty yaids to catch 
a cai, or indulge in a romp with the children, or lift a heavy weight 

The first duty of the physician is not merely to explain these things to him 
m an academic way but to see that they aie brought home to him and put 
into piacticG not only in the letter but in the spiiit 

Psychical excitement i&, in many ways, to he placed on a par with 
physical overexeition The patient who is mentally so constituted that 
he cannot or Avill not avoid flying into a passion at small provocation has 
hut a small chance of securing much relief from his attacks Just how far 
a contiiinatiou of the patient’s occupation is compatible with keeping 
within the safe limits, in lespect to both physical and mental exeition, can 
only he determined by an accurate knowledge of just what the patient is 
required do in Ins vocation, both on oidmary and extiaordinary occa- 
sions, d.o- by a careful analysis of all the factois invok ed A patient may 
be perfectly capable of carrying on some simple cleiical woik, but not be 
able to climb two or tbiee flights of staiis to an elevated tiain wbicb takes 
him to and fiom Ins work No gonei alizations in such matters are pos- 
sible, and it IS the imperative duty of the physician to analyze and decide 
each case on its own merits 

The treatment of the reflex cases is, of course, entirely different, and 
depends largely upon the factors which underlie the cardiac condition If 
this be hysteria or neurasthenia the patient should he reassured as to the 
absence of gravity of his condition Too much attention should not be 
paid to the cardiac symptoms, but the stress of the treatment laid upon 
the underlying neuropathic conditions This is impoitant since measures 
diiected to the relief of the piecoidial pam, which is geneially but one of 
many localizations of discomfort, merely serve to focus the attention of 
the patient upon his heart The gastrointestinal tract should he examined 
with especial care for evidences of hyperchlorhydiia, with gaseous dis- 
tention of the stomach, or for evidences of air-gvlpmg , which, m these 
patients, is of gieat fieqiiency In women enteroptotie conditions should 
be sought for with esfiecial caie, since these are frequently productive of a 
general neurotic state, which may readily take the form of a reflex angina 

It should never be forgotten that all anginoid conditions which occur 
even in outspoken neurotic patients need not he of purely nervous origin 
This IS especially the case in middle-aged individuals The writer was 
early taught a lesson in this respect A middle-aged man, with no appar- 
ent aiteiiosclerosis, and with the most manifest hysterical phenomena, 
which had been made the subject of clinical lectures by a neurological col- 
league, piesented a rather atypical pietuie of angina pectoiis After care- 
ful study it seemed justifiable to regard the case as one of angina vase- 
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motoria One attack, personally witnessed, seemed to bear out the diag- 
nosis, yet the thud attack, which occiiired while the patient was on his 
way to the clinic, proved instantly fatal Whether we regard this case as 
one of coronary sclerosis, pine and simple, or as a case of coronary scle- 
losis with a snpei added vasomotor factor, is more or less irrelevant The 
important point to be lemembeied is that appaiently neuiotic symptoms 
may be neither associated with, nor be actually due to, severe orgamc le- 
sions. In general, too many cases are regarded as of vasomotor origin, 
and subsequently prove to be due to the insidious onset of a coronary 
sclerosis 

HEART BLOCK AND THE ADAMS-STOKES SYNDROME 

This name is given to a symptom-complex which includes both cardiac 
and cerebral symptoms, the former depending upon disturbances of con- 
ductivity in the bundle of His The treatment of this condition is*- ntirely 
unsatisfactory, since, with our present knowledge, there is no druj, which 
IS capable of improving conductivity. Atropin is occasionally of tem- 
porary benefit only 

In those cases where there is the least suspicion of syphilis vigorous 
antiluetic treatment by means of inunctions of mercury and the lodids 
should be instituted Occasionally it happens, as in one of Stokes’ cases, 
that the patient himself will find out some posture which will prevent or 
abort an attack 

Rarely, acute myocaiditis may be productive of this syndrome The 
therapy in this event should be that given under that caption In general, 
the treatment outlined under the head of angina pectoris is applicable to 
these cases, so far as its prophylactic aspect is concerned 


FUNCTIONAL DISEASES OF THE HEART 

A. General Cardiac Neuroses (with ill-defined symptoms). 
1. Cardiac neurasthenia 

2 Reflex neuroses 

a Of gastrointestinal origin, 
b. Of sexual origin, 
c Of respiratory origin. 

3 Toxic neuroses 
a. From tobacco 
h Erom alcohol. 

G Erom cofiee and tea 
B Neuroses with well-defined symptoms. 

1. Paroxysmal tachycardia 
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2 Paroxysmal bi adycai dia 

3 Phrenocardia (Heiz) 

General Cardiac Neuroses 

This motley group constitutes one of the largest classes of cases, if 
not indeed the very largest, with which the practitioner is called upon 
to reckon We class under the head of functional diseases of the heait 
such functional disturbances as are not asboeiated with changes in the 
size of the heart or with an altered distribution of the blood mass, and 
which in their course do not lead to these or to any impairment of the 
general circulation In geneial we distinguish two groups, those with 
ill-detined symptoms and those with symptoms which aie sufficiently alike 
in the different cases to form sharp, well-defined symptom-complexes 


Cardiac Neurastliema 

The essential point to be noted in the neuroses of this group is that the 
subjective symptoms of the patient constitute the entire disease This 
being the ease, the indications for tieatmcnt must necessarily be sought 
either in the underlying neurotic condition or in the treatment of the in- 
dividual symptoms complained of We may regard this group of symp- 
toms as the expression, on the part of the cardiovascular system, of those 
underlying neuroses which we ordinarily label neurasthenia and hysteria 
The patients come under observation complaining geneially of attacks of 
palpitation, by which we are to understand a condition in which the move- 
ments of the heart are perfectly normal but m which the patient feels these 
movements, which normally lie below the threshold of consciousness, as 
unpleasant sensations With this is a feeling of anxiety and oppression in 
the precoidial region These symptoms may vary from an intensity so 
trifling as to be barely noticeable to the most intense subjective distress. 
A frequent symptom, and one which has impressed the writer as especially 
characteristic, is the deep, sighing respirations which occur every few 
moments in the course of an otherwise normal respiration As in all 
neurotic conditions, the patients detail their symptoms with great minute- 
ness and glibness The patient pictures the pains in every conceivable way, 
as constriction, as oppression, as hot or cold sensations, as pricking — all 
of these not infrequently extending into one or both arms Examination 
of the patient shows absolutely nothing objective, excepting, perhaps, a 
pulse mci eased to one hundred and thirty or one hundred and thirty-five 

The intermediate causation of the attacks, which, as a rule, do not last 
more than a few minutes, is important from the standpoint of treatment, 
yet it, too, IS as bizarre and varied as can be well imagined. The deter- 
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mination to consult the physician, the getting into a street car, conversa- 
tion with a straiigei, a fit of anger oi giief, a visit to some place of enter- 
tainment, any one of these, as well as innumerable other causes, may 
suffice to promptly bung on an attack 

In othei cases the symptoms from which tbe patient seeks relief are 
physical and mental lassitude, weariness upon slight exeition, syncopal 
attacks, and, above all, alterations m the rhythm 

ArrhythfYi'ias — These aie exceedingly fiequent in all tbe types of gen- 
eral eaidiac neuroses They may be more or less dependent upon respira- 
tion, with an inspiratory slowing and an expiratory quickening of the 
pulse A common complaint of the patient is that the heart mteimits, and 
these, in most instances, are due to exti asystoles The interpret ation of 
these extrasystolic aiihythmias is not always easy, and some authois con- 
sider them as invariably indicative of beginning changes in tbe myocar- 
dium It may be stated, howevei, tliat in a large number of conditions, 
when the heart symptoms are apparently of pure nervous oiigin, extra- 
systolic arrhythmia occurs and may later disappear Erom the practical 
standpoint the wiitei consideis it of the gieatest impoitance to reassure 
the patients presenting such an arrhythmia, by telling them that a simple 
nervous distuibance may be at the foundation of the entire trouble While 
the presence of extrasvstole should lead us to institute an especially thor- 
oughgoing examination of the heart, yet it is quite certain that much harm 
IS done by laying too much stress upon such an arrhythmia and theieby 
focusing the patient’s attention upon it Especially should every eftoit 
be made to do away with the pernicious habit of feeling their own pulse, 
which IS so commonly done by these patients It is a rather common clin- 
ical experience to find that patients whose hearts are beating in perfect 
rhythm may, by the simple process of feeling their own pulses, produce 
an arrhythmia This, of course, renders them still more anxious about 
their condition, which, in turn, leads them to feel then pulses still more 
anxiously, and thus a real vicious circle is set up 

Prophylaxis.' — There is little to be said m regard to the special prophy- 
lactic treatment of the caidiac neiiioses One may say, in general teims, 
that their piophylaxis is identical with the general measures of treatment 
m neurasthenic and hysterical states in general In some instances, in 
patients of a not especially nervous temperament, cardiac neurasthenia, 
particulaily ariliythmias, may develop after long peiiods of sustained haid 
work and woriy with insufficient exercise and lecieation The diagnosis of 
such conditions as of stiictly nervous origin may be often open to criti- 
cism, since toxic influences, especially associated with the gastrointestinal 
tract, may be a factor in then production. The essence of both the actual 
treatment and the prophylaxis of further attacks is to be sought for in a 
better regulation of the woik and recreation of the patient ETo greater 
mistake can be made, in a case which is clearly of neurotic origin, than to 
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coddle the patient, and to thus confiim him m his habit of introspection 
A careful examination and strict attention to all of the irifiiiile vaiiety of 
symptoms which the patients lo^e to lecoiint will obtain then confidence 
This, the first great step, once gained, it should be made perfectly cleai 
that the ultimate recoveiy fiom such a condition and the prevention of 
fiiither tioiible lie in the systeniatic legiilation of the patient’s life, with 
a due proportion of work and play, and paitieiilaily of excncise in the open 
air The physician should take to Ik art in this connection what was em- 
phasized undei the caption Gymnastics, namely, that acnises should he 
found which me congenial to the patient To condemn a pale, sallow- 
looking, neurotic man to a course of gymnasium exercises, winch he loathes 
with all his very soul, is to concentiate his mind upon the fact that he is 
in reality doing a sort of penance Nearly eveiy individual has some one 
channel through which his inteiest may be aioiised One paiticiilarly re- 
bellious case which came under the wi iter’s observation was cured by 
horseback riding, which the patient, a middle-aged man, had not indulged 
in since his youth Becoming again interested in the sport, he pin sued it 
from the love of it and, in this vay, obtained sufiicient exercise and di- 
version to result in a cuie of his arihythmia 

Treatment —While frequently the phvsician wull have made up his 
mind almost before the patient has finished his account of his tioiibles as 
to their nervous origin, yet he should be caieful not to fall into that very 
common erior of treating the matter lightly and of making the examina- 
tion a purely perfunetoiy one E\en though they may have no oiganic 
substratum the patient’s troubles are piecisely as leal to him as if they 
had, and he is entitled to ]ust as careful and mteiehted an examination 
This, not alone fiom the standpoint of piofessional piide in thoiough work, 
but also from the standpoint that such an exaininalion is in leality the 
first and by no means the least important step in his tieatment The 
second commonly made error should be avoided, namely, that of endeavor- 
ing to laugh the patient out of his troubles by telling him that theie is 
nothing the matter with him The patient should be assured in a positive 
manner that he has no heart disease, and that his symptoms aiise fiom no 
cause which could lead to heart disease If he be of sufB.cient intelligence 
it may be desirable to place befoie him, in simple language, the exact facts 
of his condition In most cases piobably it will be better to content our- 
selves with assuring him that he has no organic trouble and that his symp- 
toms, being of nervous origin, will yield leadily to tieatment if he will 
only give his hearty cooperation While it is impossible to discuss in this 
place the details of tieatment of an underlying neurabthenia or hysteria 
there are certain details which apply especially to patients presenting the 
cardiac manifestations of these conditions 

Reference has already been made to exercise as being exceedingly im- 
portant in prophylaxis. It would be a mistake to adhere to any rigid 
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schema in prescribing exeicise It may happen that the patient’s mode of 
life has been such that he is both bodily and mentally exhausted by it and, 
under such circumstances, vigorous outdoor exeieises would he quite as 
likely to he pioductue ot haini as good Such patients need rest, not often 
rest m bed, but complete rest for a period of seveial hours daily A 
couple of hours’ absolute lepose on a couch or hammock, either in the open 
air or with all the windows wide open, is especially beneficial This 
should be persisted in until a distinct improvement is noted, when, little 
by little, the patient may pioeeed to do moie and more In the severest 
cases, with symptoms so niaiked as to seriously interfere with the patient’s 
vocation, complete rest in bed may be necessary in the beginning 

Just as soon as the improvement permits the patient should be made to 
carry out exercises which should be regularly inci eased in amount and 
severity While these are not done with any paiticular idea of stiength- 
ening the heait, yet they are of no less value in such cases because of this 
The patient is encouraged to find that there is some exercise which he can 
do without bunging on his attacks, and this goes a long way towaid aiding 
his further improvement Because of their rhythmicity the inertia or 
pendulum movements, as recommended by Herz, are especially valuable 
The apparatus is simple and can generally be set up at home (see Gym- 
nastics) 

The diet must be simple, easily digestible, and sufficiently abundant 
Since most of the patients aie in a condition of poor nutrition a diet ag- 
gregating 3,000 to 3,300 calories would be appropriate Under no cir- 
cumstances should the physician content himself with mere general direc- 
tions m this regard The patient should be instructed or, bettei still, be 
given a carefully made out and individual menu, in which his foods, their 
amount, hours of taking, and methods of preparation should be accurately 
stated The writer is firmly convinced that much of the nonsuccess which 
obtains with these patients is due to the fact that the physician fails to 
be precise and explicit in his directions Much of the virtue which is in- 
herent in the sanatorium depends upon this basis of precision 

Two diet lists may be equally good and two legimes of tieatment though differ- 
ing greatly in detail may be equally good, but it is quite certain that the one which 
IS pi escribed with pieeision and insistence upon detail will be the one from which 
the patient will deiive leal benefit In general alcohol must he forbidden, occa- 
sionally a glass of light wine may be prescribed with the meals Tobacco must 
be absolutely interdicted 

The question of sleep is all-important The patient should have eight, 
and, if possible, nine hours of sound sleep The weather conditions per- 
mitting, sleeping in the open air will sometimes work wonders Here 
again the exaggerated notions as to what may be accomplished by fresh air 
which are at present lather widely prevalent must he avoided Above all, 
drugs of all kinds should he eschewed An exception may possibly be 
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made foi those which have a laigely siiggcstne effect and, very occasion- 
ally, foi the mild hypnotics The vaiions hydiothciapciitic pioceduies ac- 
complish a good deal m this line, and have the gieat ad-\antage that there 
are piactically no contraindications to then use 

Theie is consideiahle diffeienca* of o]niiioii as to the ntilitv of the vaii- 
ons baths, especially the CO^ bath While the\ niav oc('asionallv l)c of 
seiviCG in neniotic cases tliiongh their snggestne inthioiice it is ]nobahl(' 
that m most instances the suggestion ^^()^ks ^ erv ditfeuaith The use of 
such baths is pretty well known to the bclUa infoinied class of ])atients as 
being frequently used m oiganic diseases of the heait, and foi this reason, 
if for no other, the suggestive influence of the haths is ap1 to lie deleteiious 
and to lead the patient to think that, in spite of the physician’s assur- 
ances, he has really some organic lesion 

Where all of these vaiioiis proeediiics are with difficulty earned out 
at home the question of sending the patient to a sanatoiiiim or to some 
health resoit arises No geneial rule can he laid dovii on this sulqect, 
except to say that as a rule the patients leqiiiie, first and foiomost, skilled 
medical supervision, and that any place iihcre this is iinoht ainalde is 
iinsiiited for them The caiefiilly legiilated life in a really well-condnetcd 
sanatorium may he fiequently an advantage, piovidod that it be not off- 
set hy contact with many othei patients ivitli similai nidladies Should 
this he the case the effect is likely to he that each patieiil, hy recounting 
his symptoms over and over again, makes his fellow patient ]ust that 
mneh worse 

The wiitei’s experience leads him to hclieie that, in geneial, liavel is 
distinctly detrimental, especially foi such patients as aie leally exhausted 
in mind and body thioiigh business caics (»i household woiiios To ordei 
for such patients a tup to Eniope, with constantlv changing envnomneiit, 
indifferent food, the excitement of sight-seeing, and tlie mental wc'aiiness 
induced by the thousand and one small aiiuo\aiices iiicidmit to tiavel, is 
not to give them rest, but to add still fuithei to their exhaustion On the 
other hand, to send them diieclly to a eaiefully chosen, qniet, agrecalde 
nook, where the conditions of living meet the physician’s approval, and 
where his directions may he caiiied out and the patient’s life siipei vised, 
may prove of the greatest benefit 

The various hydrotherapeiitic measures, Avhicli aie so fiequently of 
great nse in neurasthenic conditions, such as tlie sheet iiih, may he em- 
ployed in suitable cases Ueie, too, no iigid scheme shniild he followed, 
hut the measure prescribed should he carefully ad]usted to the ]iaticii1’s 
strength and general condition 

Electricity is of no value except through suggestion In the form of 
the electric four-celled haths Komheig has found it of use, especiallv in 
neuroses in which the vascular synijitoms piedoniiiiate It is not, how- 
ever, unlikely that suggestion plays an important role 
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Medicii^al — Except occasionally in combating symptoms drugs are of 
relatively small importance The drugs of tlie digitalis gioiip are rarely 
indicated, m spite of tlieii almost universal use Fortunately, in tbe 
doses usually prescribed, they do no harm, except in that they confirm the 
patient in the notion that he has something seriously wrong with himself 
The bromids, in moderate doses, are sometimes of use, especially if tachy- 
cardia exist The nitrites have been often lecomm ended when there is 
outspoken vasoconstiiction, but the writei has never been able to see much 
benefit derived fiom them The same is true of the lodids, except in 
such cases as may be associated with an arteriosclerosis, under which cir- 
cumstances the lodids are of great service 

The symptoms which most frequently require special treatment may 
be either an attack of angina pectoris nervosa or of palpitation The for- 
mer IS discussed Avith the treatment of true angina Palpitation is most 
satisfactorily, tieated by the application of a well-filled ice-bag Massage 
IS occasionally of use, but in by no means all cases Conditions of general 
nervous excitement are frequently much benefited by baths with the tem- 
perature of the water at the indifferent point or slightly above it 

The principle which should guide the physician in the management of 
this difficult group of cases is that it is primarily the patient and the pa- 
tient’s nervous system which are to be treated, and not ineiely the cardiac 
symptoms As in nervous conditions elsewhere, the best results are to be 
obtained by him who possesses, in addition to a correct technical knowl- 
edge of the case, an insight into human nature and an exact acquaintance 
with the conditions of life under which the patient lives When to these 
two preieqnisites he can add the third indispensable qualification, that of 
a genuine interest in the patient and his welfare, and not a mere toler- 
ance of him, he may expect to obtain thoroughly satisfactory lesults. 

Eefiex Neuroses 

Reflex Neuroses of Gastrointestinal Origin.- — Of the reflex nenroses 
of the heart those winch take their origin in the gastrointestinal tract are 
the most frequent and the most important The reasons for this aie suffi- 
ciently obvious A number of diffeient conditions of tbe stomach and 
intestine, such as chronic gastritis, hyperchloihydria, constipation, and 
aerophagia, give rise to precordial discomfort, palpitation, anginalike at- 
tacks of pain, arrhythmia, and sometimes tachycardia These symptoms 
the patient legards as much more serious than those of the underlying 
gastrointestinal disturbance, and in consequence they lead him to seek 
medical advice much sooner Especially is this true of aiihythmia, when 
subjectively noticeable 

Hypercblorbydria is peibaps tbe commonest of these affections, and 
the cardiac symptoms in it are the result of several factors. First and 
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foiemost, iiyperclilorli^ dria itself is, in reality, little moie tliaii a symptom 
of neuiastliema, hence we have the imdeilym^ neiiiolic foundation pies- 
ent Again, the gas which accumulates in both stomach and intehtiiies 
pushes up the diaphragm, and this in turn leads to a further development 
of the caidiac symptoms Associated with hyperchloihydria is very often 
a gastiic liyjiciesthesia which still fuither accentuates the stimuli anting 
fiom the gastiic mucosa Intimately connected with the subject of gastio- 
intestinal feimeutation and the jiroduction of gas is the sub]ect of aeio- 
phagia This habit, which is much more common than is generally lecog- 
nized, owes its oiigin to the following fact Patients who^e stomachs are 
dibtendcd somevhat with gas find that they obtain a certain measure of 
relief after belching It giadually comes about that they seek to induce 
belching by foicible swuillowing Sometimes this gives tenipoiary lelief, 
but much moi e f i equently only serves to aggravate the discomfort In bad 
cases the patients are continually belching wuth a loud noise and at the 
same tune become moie and nioie uncomfoitable It has been shown that 
the mechanism of involuntaiy belching and that which is artificially foiced 
is quite different 

The aitificial introduction of air into the esophagus and stomach, air- 
gulping, Wyllie explains as follows ^Tlere the tongue is placed in the 
same position as for the pionuneiation of the lettei ^T,’ a xiosition in which 
the tip and edges aie applied closely along the upper gum, so as to pi event 
the escape of air eithei forward or laterally Behind this maigin of con- 
tact the cavity within the month and phaiynx is then filled with air from 
the laiynx, and tins air is, at the same time, imprisoned in the cavity, 
owing to the elevation of the soft palate, which shuts off communication 
with the nares, and the fiim coaptation of the vocal cords which shuts off 
communication with the tiaehea Thus impiisoned on every side, the air 
in the camty is then, in the act of gulping, put under stiong and sudden 
compiessioii by the elevation of the laiynx and dorsum of the tongne 
IJndei this stiong compression it forces a passage for itself into tlie cavity 
of the esophagus, entering the upper end of that tube with a noise not 
unlike that of a slight einctation Having forced the air into the esopha- 
gus by the piocess of gnl]3mg, the patient, if he wishes to do so, can then 
expel it by putting pressnie on the esophagus within the chest This he 
can do by making a slight expiiatory effort with the glottis closed Tlie 
air then escapes with the characteristic noise of a tiue einctation Or, 
if the patient choose to do so, he can refrain from eructating and go on 
simply gulping air until he has caused a large quantity of it to pass into 
Ins stomach ’’ 

In other cases some of the air is swallowed and some regurgitated, and 
a ceitain amount of residual air lemaming in the esophagus produces tho 
unpleasant sensation that patients so often desciihe as ^‘though something 
were stuck in the throat ” It is probable that the residual an, of which 
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tlieie lemams at all times moie or less in the esophagus, is quite as im- 
poitant as the o\ ei ditetentioii of the stomach in the production of the car- 
diac lefiex distiiihances 

The tieatiiieiit of aeiophagia is as important as it is difficult It is 
stated that the habit may he prevented by keeping the mouth open, a prac- 
tice vdiieli is enfoiced by veterinary surgeons by means of a mouth-gag, in 
order to prevent the serious results which develop in horses from this same 
habit The wi iter’s expeiience has not been satisfactory in connection 
i-with the application of this therapeutic tuck The habit is often so deeply 
mgiained that it is a matter of much difficulty to overcome it The most 
marked case which has come under the writer’s observation occurred in a 
middle-aged woman of great force of character After explaining to her 
the nature of the tiouble she was induced to allow a stomach tube to be 
passed and to sit with it thus introduced for a half hour at a time The 
second application of this method effected a permanent cure In other 
cases the same procediiie failed utterly More success attends treatment 
if the patient be asked to belch a few times to show how she does it Hav- 
ing assured hinisell that the belching is in reality voluntary, which the 
patient is always very loath to believe, the physician should explain the 
mechanism of the process to the patient and endeavor to obtain her coop- 
eration in overcoming it 

The caidiac distin bailees resulting from enteroptosis are the result of 
several factors The mechanical effect of enteroptosis is that the dia- 
phragm IS flattened and the dome lower than normal The abdominal 
respiration is thus of necessity diminished The presence of this flatten- 
ing has for its effect a drawing m of the lower ribs as well as of the epi- 
gastrium, thus diminishing the inspiratory capacity This m turn dim- 
inishes the effect of suction in aspii ating blood into the thorax 

In the same way the diminished movements of the diaphragm lessen 
by that much the effects of respiration in forcing the blood onward from 
the abdominal veins These mechanical effects upon the heart produced 
by enteroptosis, while perhaps more easy of comprehension, are very prob- 
ably of less import than the neurasthenic states which so often form an in- 
tegral part of the general picture of that condition Be the explanation of 
the caidiac distuibances what it may, the successful treatment depends 
upon the removal of the enteroptosis Briefly, this is accomplished by 
(a) measures to increase the intraahdominal fat, (b) measures to 
strengthen the abdominal walls , (c) exercises designed to enlarge the 
lower aperture of the thorax, (d) the application of a well-fitting, straight- 
front corset The vaiious devices arranged with pads to support the kid- 
neys, etc , are in most cases worse than useless In severe cases a syste- 
matic Weir Mitchell-Playfair rest cure, with overfeeding, should he re- 
sorted to. Eor the details of treatmeut the reader is referred to the article 
on Enteroptosis The results obtained are, in many cases, of the most 
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brilliant cliaiacter In some cases symptoms which had poisisfcMl ioi yoais 
weie permanently relieved 

Of Sexual Origin — Some ot the most ie])e]lioiis of tlit' idlex neuioses 
aie associated with the sexual oii»aiKs, l)()i]i male and fcmiale Tin* lieat- 
ment will, of eoiiisc*, de])end upon die uiidei]yiiii» (aii-^al (onditioiis^ ^onie 
of the nioie inipoitant of which ^\lll he heie meiitioiied 

In men chrome gonoiihea with its \aiious seipuFe, espeendly piosla- 
titiSj is the most fiequent cause The iiiHueiiee ot mastiii halion is \aii- 
onsly estimated^ but is undoubtedly a faetoi to be leckoned with Sexual 
excesses are, in some cases, of importance*, es])eciall\ when combined witli 
other causes, such as ovei indulgence in alcohol, heavy fainoking, loss of 
sleep, etc Occasionally, in lads at the age of piibeity, cardiac s}mptoms 
develop when no contributing cause can be elicited 

In the female sex precisely tlie same sjmptoms aie fiequently found 
in girls just beginning to menstiuate A contiibiiting, and peiliaps even 
more impoitant, cause is to be sought for in ihe chloiotic conditions which 
are so prevalent at this time Sexual excesses play the same iTde 
in women as in men The menopause is a piolihc cause of iieiv- 
ous cardiac symptoms of widely cliff eient lands and intensity They 
aie most pi one to occur on the days in which mensli nation would have 
occurred, hut where the latter either is completely absent or occurs at a 
later period 

The cardiac symptoms which have been desciibed by numerous ob- 
servers as occurring in uterine myomata are of doubtful oiigin It seems 
piobable that they are not neurotic in oiigm, nor in any way pociiliai to 
myomata, hut are merely the expression of the anemia which lesults from 
long-continued bleeding 

Of Respiratory Origin. — The respiratory organs aie, in a smaller 
number of eases, responsible foi cardiac symptoms The most impoilant 
of these are pathological conditions of the mucosa situated opposite the 
middle turbinated bone on the nasal septum Iriitation of the mucous 
membrane at this spot piodiices, iii some instances, an anhythmia Path- 
ological nasal conditions in this location may give use to caidioiieniotie 
symptoms, especially airhythmia Adenoid vegetations occasionally pio- 
duce similai cardiac symptoms, piohably because of the iiiteifereucc with 
the respiration The tieatment of all the leffex neuioses is to be cairied 
out primarily by removal of the cause, once this has been definitely a&cei- 
tained In most instances this alone suffices to effect a cure , Avhere it does 
not the cases should he treated along the lines indicated under Cardiac 
neurasthenia. 
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Toxic Neuroses 

Tobacco Heart — The justification for the inclusion of the cardiac dis- 
tuihances from the excess of tobacco, under the neuroses of the heart, may 
possibly be called in question, since it is not certain that the piimaiy 
effects of tobacco may not be on the heart muscle On the other hand, 
universal custom dictates their inclusion among the neiiioses of the heart 
We may distinguish two groups of eases, fiist, those distui bailees which 
occur m nonsmokers ivho are indulging in tobacco for the first time, or, 
which amounts to the same thing, very light smokeis who indulge only 
semioccasionally and then, on some special occasion, smoke rather heavily 
The second group of eases are those of subacute nicotinism, which develops 
especially in young patients, more especially in young cigarette smokers, 
occasionally young smokers of short pipes 

The essential facts of the pathological physiology of smoking which 
bear on tieatment have been well brought out by the researches of Lee. 
This observer analyzed both the leaf and the smoke from different to- 
baccos, using Manila and Virginia tobaccos as the standard of the two 
types The analysis of the smoke was made by means of an aspirator, 
and in such a way as to imitate as closely as possible the process of smok- 
ing The chemical composition of this varies materially with the variety 
of tobacco used, but still more according to the manner in which it is 
smoked In an analysis of the smoke obtained from 100 grains of to- 
bacco Lee found the nicotin content to be 1 165 giams, representing 50 
per cent of the total nicotin present before combustion In addition there 
is 0 146 gram of pyridin bases, chiefly pyridm and collidm, the former 
being derived from the destruction of a portion of the nicotin, the latter 
fiom combustion of the fiber in the tobacco In addition theie is HClSr, 
0 08 giam, ammonia, 0 36 giam, carbon monoxid, 410 c c 

hlicotin IS present in Manila tobacco in much smallei quantities than 
in Virginia, but after combustion the smoke of the Virginia contains a 
considerably smaller percentage than that of the Manila The mode oi 
combustion is all-important, and may determine to a considerable degree 
the amount of nicotin inhaled In ordinary cigar smoking, where the com- 
bustion is alow, there is, immediately behind the point of combustion, an 
area in which the water and other volatile substances undergo condensa- 
tion In the process of smoking a large part of the nicotin at the seat of 
combustion is destioyed This amounts to about fifty per cent, and the 
lemainder of the nicotin, that part which finds its way into the mouth of 
the smoker, is, in all probability, derived from the hot gases which, when 
they pass through this moist area of condensation, volatilize the more vola 
tile substances in the tobacco. Of these nicotin is by far the most impor 
tant It follows from this that the larger the moist area just behind the 
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zone of combustion tbe more likelihoofl there is of the smoke containing 
the toxic volatile principles, and con\ersely a smaller moist area implies 
a lessening of the amount of these piiiicixdes which leaches the smoker 
In the case of a eigaiettc oi a thinly lolled cigai, such as a “^^stogie,” there 
is lelatively a gieat amount of evapoiation, and in consequence a smaller 
moist aiea, with, as a result, fewei of the volatile toxic substances leac'h- 
ing the mouth These same aiithois found that if a thick cigar be nni oiled 
and the tobacco of which it is composed be lemade in a tliinnei shape, tbe 
amount of nicotin which is destro^yed dunng the process of combustion is 
much increased They quote the experience of many halntual smokeis who 
reject a thick cigar because, iiiespective of the stienglh of the tobacco of 
w^hich it IS composed, they find that it will produce mvaiiably symptoms of 
nicotinism, and when a thin cigai is selected these symptoms remain ab- 
sent Their conclusions, which may he fairly taken as rcpiesenting a con- 
sensus of the best opinion m the light of onr piesent knowledge, aie * 
ETicotin is the most important poison in tobacco smoke 
Pyridin bases, in the quantities m which they aie present in tobacco 
smoke, aie not injurious to the smoker 

Smoking raises the blood pressure by vasoconstiiction, acceleiates the 
heart and respiration, and inci eases the intestinal movements In excess 
cerebral depiession may occur, and with the coexisting depiessioii of the 
vasomotor center may lower tbe blood pressnie to such an extent that col- 
lapse may he induced 

The amount of nicotin inhaled during smoking depends not so nmeh 
on the tobacco smoked as upon the form in which it is smoked The 
greater the condensation area between the point of combustion and the 
entrance into the month the more nicotin wull he inhaled. 

There are one or two other factors Avhicli enter into consideration in 
this connection The fiist of these is the inhalation of smoke, which is the 
common piactice of many when smoking cigai ettes The wiitei is not 
awaie of any experimental evidence heaiing directly on this subject, but 
it is safe to assume that tbe good effects of tbe cigarette m permitting of 
more rapid evaporation would be far outweighed by the inhalation of the 
smoke In pipe smoking considerable difference exists, depending upon 
the length of stem of the pipe In the short-stemmed pipe, so universally 
seen nowadays, the smoke does not have an opportunity of cooling befoio 
reaching the month of the smoker, and hence the laigei part of the nicotin 
IS inhaled In the long-stemmed pipe, on the contraiy, the smoke is cooled 
before reaching the mouth and much of the nicotin again condenses m the 
stem 

From the consideration of the phaimacologieal pioperties of nicotin 
it is a matter of gieat difficnlty to explain the undeniable pleasure which 
so large a number of people take from the use of tobacco The investiga- 
tions which have been made by measuring the amount of work which could 
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be done beloie and alter the nse ol tobacco, m an attempt to deteimine 
wlietliei 01 not tlie mental energy is increased or diinmisbed, liave led to 
widely discoidant lesnlts It seems quite ceitain that the tobacco habit 
is not compaiable in any way with the alcohol or morphin habit Indeed, 
taking all things into consideiation, it seems to be not even established 
that the pleasiiiable effects which accine to habitual smokers fioin the use 
of tobacco aie due to the nicotin absorbed Vaiions othei suggestions have 
been made, each of which piobably contains a certain amount of tiiith 
The ihythinicity of the movement, which makes piactically no demands 
upon the smoker in the way of physical exertion, is, in and of liself, 
pleasiiiable Alany smokeis derive no pleasure when smoking m the dark 
when the smoke cannot be seen, and this is a further fact which goes to 
show that in such smokers, at least, the effects of nicotm play little, if 
any, idle in the pleasuie derived from the habit Enrtlier, it seems quite 
clear that, to many, an impoitant factoi in the pleasurable effect produced 
IS the local action of the waim smoke upon the tin oat 

Aside from the acute nicotinism which occurs in novices as the result 
of smoking foi the first few times, and in whom the effects aie so well 
known as to need no mention heie, it may be stated that in inodeiate 
smokers a single cigar pioduces only a slight rise of blood piessure and 
perhaps a little palpitation In habitual smokers practically no ob]eGtive 
effects could be determined fiom a single cigar oi, at most, an insignifi- 
cant rise in blood pressure 

Other observers, in repeating Lee’s experiments, have found that a 
vasoconstriction, as determined by the volume of the hand, is constantly 
present during smoking These observeis have come to the conclusion 
that, in a man accustomed to smoking, the effects are very little, if any, 
greater from the moderate nse of tobacco than aie the effects of such 
stimuli which are the necessary concomitants of a highly developed civi- 
lization Wo may assume, therefore, that so far as the pathology of the 
heait IS concerned the use, or rather misuse, of tobacco must be continued 
for a very long time m order to produce effects which are of any conse- 
quence. 

In connection with the treatment of the tobacco heart it should be 
borne in mind that its frequency is very greatly overestimated This is 
especially the case m middle-aged men who have smoked for many years 
with apparently no bad results, and who now commence to show symptoms 
which are interpreted as being due to tobacco When wc reflect on the 
insidiousness with which coronary sclerosis sets in, and on the indefinite 
and vague character of its symptoms, it will be evident that the coronary 
sclerosis, rather than tobacco, is m reality responsible for most of these 
eases 

Very especial eaie should be taken by the practitioner to avoid reassuring 
such middle-aged men, who are peiliaiis smoking to excess, by telling them that 
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“llie liouble is eiiliioly due to tobacco and will dibapi eai if ils use be discon- 
tinued^^ On the otliei hand, in >oun» sniokeis, esjieciallv those wdio inhale cigar- 
ettes, the piognosib of a tobacco aiihythmia oi palpitation is iinirli inoie favor- 
able 


Having deleimincd witli a icasonalilo (hgino ol pioluilnlity that tho 
LOiiclitTsii 111 question is due Avholly oi in huge lueasiue to the ahiise of 
tobacco the indication foi treatment m, of coiiiso, peilcctly plain To the 
wiiter it seems unwise to content oneself -with simph advising inodeia- 
tion ill the use of tohacco, at least foi the hist few' months A moderate 
smoker will generallv he able to iimstci nji siifhcieiit moial coinage to gi\e 
lip tobacco entiiely fni &ueh a poiiod of time, wdiile the lieaw smokei is 
made just about as miseiahlo, indeed, eieii moie so, by his elfort 

to lediice his daily allowance ol tobacco Ileal s\in2)toms dne to the ces- 
sation of the use of tohacco, in the sense that symptoms de^ elop after the 
withdraw'al of moiphin, can liaidly be said to exist That many patients 
complain hitteily of the depiivation is quite certain, hnt these aie in 
reality moie the s-^miitoms due to a paiting with soinctliing to wlncdi the 
patient has been acenstomed, and winch has become a firmly looted habit 
In a majority of cases the absolute cessation of the cause bungs veiy 
piompt lelief fiom the caidiac sjinxitoms kfany of the 2')atiGnts may re- 
sume the habit after a latise of many months, in a moie iiiodeiate form, 
■without the leatjpearancc of any untowaid byiniitoins In a number of 
cases it has seemed to the writei that the niechanism of the action of to- 
bacco on the lieait was through the intervention ol the gastiointestiiial 
tract The various deiangements ol the stomach winch accompany the 
excessive nse of tohacco seem to be jnodnctivc of caidiac neuroses in the 
same way as gastiointestmal derangements from other causes The heal- 
ing of this on treatment is that in these eascb the simple cessation of the 
use of tobacco does not alone suffice foi a cure An exact diagnosis must 
be made of the condition of the gastiointestmal tiaet, and this appropii- 
ately treated, hefoie good results may he expected 

The rock on which the treatment of these conditions most frequently 
shatters is that on which the tieatment of most other conditions clue to onr 
petty vices most frequently comes to gnef, namely, the nnwullingness of 
the patient to pay the puce of his recoveiy m self-resti amt and self-denial 
Eveiy physician of expeiienco well know^s how such patients wull nse eveiy 
aigiiment to induce the jiliysician to believe that tho laltei is mistaken in 
his judgment, that smoking nevei did hint him, that he is in icality a 
moderate smokei, that Ins digestion is greatly impioved by smoking, etc, 
etc , ad nauseam The tact of the physician and the contiol which he has 
over his patient will almost invaiiably decide the issue In mild cases a 
reduction in the amount of the tobacco used, oi the substitution of a thin 
for a thick cigar, or of a long-stommecl pipe foi the now fashionable short 
stem, or the limitation of smoking to the time immediately after the 
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meals — sucli measures may prove effectual where the complete abolition 
of the habit cannot he secured A ruse which the wiiter has used with 
some degree of success is to induce the patient to throw away each cigar, 
at hist when two-thirds burned, later when half burned, etc The patient 
IS often so accustomed to smoking so and so many cigars a day, peihaps 
two aftei each meal, that this seems easier to him than smoking a lesser 
number, in spite of the fact that it amounts to precisely the same thing 

Alcohol — Pure caidiac neuroses due to alcohol belong, in the writer’s 
experience, to the raiities The instances which have come under personal 
observation have been in semioccasional di inkers, or, rather, in those who 
so seldom indulge as to lender the term ^‘drinker” inappropriate A 
patient of this kind who may take, peihaps, one glass of wine with im- 
punity will, after a second or third, develop marked symptoms on the 
part of the heart. Of these palpitation and arrhythmia are the most an- 
noying Since these symptoms are generally found in the semioccasional 
drinker it is a much easier matter, once the cause has been definitely deter- 
mined, to obtain the patient’s acquiescence in keeping within the limits of 
his toleiance It is hardly necessary to refer to the danger of mistaking, 
in habitual drmkeis, an incipient coronary sclerosis for a neurotic condi- 
tion 

Coffee and Tea. — The effects of both coffee and tea are described at 
some length in the articles on Caffein and Diet The effect of both of 
these beverages in producing sleeplessness is not infrequently very pio- 
nonneed A patient accustomed to drinking a single enp of coffee after 
the evening meal may present no disturbances of sleep, hut after a visit 
of a couple of months, where coffee was not served in the evening, this 
tolerance may he absolutely lost, and the accustomed cup of coffee may now 
produce a night’s wakefulness It is not clear to ]ust what extent this 
sleeplessness may he a factor in the production of the nervous cardiac 
symptoms, but it is probably of some importance Many patients can take 
considerable quantities of coffee or tea in tbe morning or at noon with 
impunity, whereas a single cup, even m the eaily evening, produces sleep- 
lessness. The points in tieatment have been discussed under Diet 

ETeUEOSES with WELL-DEEIlSrED SyMPTOMS 

Of the caidiac neuroses which present symptoms sufficiently character- 
istic and well defined to deserve a special name the most important are 
the paroxysmal tachycardia, paroxysmal bradycardia, and the symptom- 
complex described by Herz under the name of phrenocardia 

Essential Paroxysmal ’Tachycardia 

The caidiac deiangement to which this name is applied is in leality a 
symptom which develops in a considerable number of cardiac diseases. 
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Hot only tins, but in addition to its occurrence as a symptom of cardiac 
aflection it occurs as a symptom of oiganic disease of tbe brain In the 
ma]oiity of cases it is of so-called idiopathic origin, that is, it occuis as a 
pill cl y tunctioiial alteiation in the caidiac ihythm and indojiendent of 
othei 01 game or neivous diseases 

Treatment — We have no measuies at our command of a piophylactic 
charactei, excepting such hygienic measuies as improve the geneial healtli 
When the patient is seen during the attack various artifices may be tiied 
in the hope of cutting it shoit This may occasionally be aceomplisliod 
by lepeated very deep inspirations or by pressure upon the vagus llerz 
recommends the induction of belching in the following mannei as an ef- 
fectual means of cutting shoit the attacks The patient is diieeted to fill 
his mouth with water, and then, with his head bent backward as fai as 
possible, to swallow This generally is successful m inducing belching, 
and with the eructation of laige quantities of gas the attack may come 
to a close. The induction of emesis is occasionally successful A few 
cases are cut short thiough a subcutaneous injection ol inoipliin 

The vaiious remedies which are usually effectual in caidiac conditions 
aie geneially useless Digitalis, either by mouth or m the form of digaleii 
or strophanthiii mti avenously, is useless The same may be said of 
aconite, amyl nitrite, strychnia, or chloroform The application of cold to 
the p)iecordium in some cases seems to lessen the subjective sensations 
although it has no effect upon the rate 

The interim treatment is as unsatisfactory as the tieatment of tbe 
attack itself Regulation of the diet, the piohibition of tobacco, alcohol, 
or excessive consumption of tea and coffee, together with a quietei mode 
of life, may prove more or less effectual in diminishing the frequency of 
attacks, but cannot be consideied m any sense cuiative In the wi iter’s 
hands a long-continued rest cure has been sometimes successful, but has 
more often failed Only iii the symptomatic cases aie we occasionally able 
to achieve a cure, the idiopathic cases are laiely influenced, to any notable 
degree, by any of the theiapeutic measures at our command. 


Paroxysmal Brady cat dia 

This may be described as the obverse of the symptom-complex just 
mentioned Its occuirence is much more infrequent than that of paroxys- 
mal tachycardia and its nature equally obscure The symptoms which in- 
itiate the attack are almost the same as those which initiate the tachycai- 
dial attacks with which they may alternate Ho ease has come under the 
wi iter’s observation Treatment must be symptomatic Care must be 
taken not to confound such cases with the bradycaidia which occasionally 
follows the acute infections 
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Plirenocardta {Herz) 

It IS more or loss questionable Avliether tbe eonsidci ation of this symp- 
tom-ooinplex as a well-dehnefl disease jnctnie is ] notifiable At all events, 
cases are not infieqiieiitly met with in which patients complain of pamfnl 
sensations in the vicinity of the aiiex, in general a little to the left and be- 
low it, to which may be adJe<I a sense of siilfocation and palpitation The 
respirations are superficial, with occasional sighing inopiiations The 
teim phrenoeardia was designed by Max TIeiz to indicate the dependence 
of these symptoms upon the diaphragm, which he assumes to play a role in 
their production 

The mattei of gieatest importance in connection with this symptom 
group is the recognition of its dependence upon the sexual organs, and 
especially upon exaggerated sexual desiie, with lack of oppoitunities foi 
its satisfaction It is foniid mncli more frequently in women than in 
men Aside from the measures winch may he suggested by this etiology 
the liberal use of the bromids is the measure which has proven of great 
service. 


E.EFEEEHOES 

Digitalis 

The original description of digitalis as a remedy in heart disease may 
be found in 

Withering, W An Account of the Foxglove and Some of Its Medical 
Uses, Biimmgliam, 1785 

The older literature may be found in tbe varions text-books treating 
of heart diseases 

Boos, Hewburgh, and Marks The Use of Digipuratum in Heart Disease, 
Boston Aled and Surg Jour , Eeb 10, 1910 

The Use of Digipuratum in Heart Disease, Arehiv 

Ini Med , April, 1911 

Oloetta, Heher Digalen (Digitoxinum Solnhile Cloetta), Mimch med 
Woch , 1905, 33 

Ueher das Verhaltcn des Digitoxms im Organismus, Arch f exp. 

Bath u Pharm , 54, 1906 

Heher die Knmulativwirkung der Digitalis, Munch med. Woch , 

1906, 47 

Oushny, A K On the Action of the Digitalis Series on the Circulation 
m Mammals, Jour Exp Med, Hew Yoik, 1897 
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A ^ 1007, xIyui, 17 

— and Halo The Pli^siuloaical Standardization nt Hi,m1aln, Bull 
of Hygien Lab , 1909, 48 
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mod 'Wocli , IDOo, 2 
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len Folia Digitalis, Tlieiaxi d Gegemv , 1902, Jan 
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und gut aufbewabrtem Digitali&blatterpulver, Tlierap d Gegenw , 
1904, Jun 
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Perl klm AYocli , 1906, 20 

— Weiteres zur pliysiologiscben Piufung der Digitalisblattei, Aicb 
d Pliarni , 1907, 9 

Fraenkel, A Tomograph Untei sucbuiigen uebei Digitaliswiikung, Arch 
f exp Path u Pharm., xli 

— Ueber die pliysiologiscben Dosieiungeii von Digitalispraparaten, 
Tberap d Gegenw , 1902, Mar 

— Yergleicbende Untersucbungen uebei die kumulative Wirkung der 
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— Ueber Digitaliswirkung am gesunden Menscben, Munch med 
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IV. DISEASES OF THE BLOOD 

CHzVPTEE I 
THE ANEMIAS 
0 F Martin ^ 

GENERAL INTRODUCTION 

The rational therapy and piophylaxis of any given disease must nalii- 
rally deal with the etiology, with the removal of the etiological factors, 
as well as with the alleviation of the various symptoms which, in the 
conise of that disease, require special treatment Some discussion of the 
etiological basis upon which a classification can be made is, therefoie, in 
place here 

Unfortunately, in the case of many of the anemias the etiology is so 
obseiiie, and the varieties of the anemias so diverse, that a pioper classi- 
fication IS quite impossible 

While many of the anemias, such as those following hemorrhage, have 
an obvious causation and produce their own spontaneous cine, yet many, 
especially of the severer foim, have so complex or, at all events, so oh- 
scuie an etiology, as to lender latioiial therapeutics in many of these types 
extremely difficult, if not impossible 

A careful analysis of the abundant literature dealing with various 
foinis of anemias (and the “Uolia Hsematologiea’’ need only be glanced 
at to demoristiate the amount of literature in connection with diseases of 
the blood) shows all too conclusively that we are far from a satisfactory 
uudei standing of the subject 

The scientifically exact classification of the anemias must be left until 
furthei facts are evolved upon the origin of blood cells, upon the relation 
of toxins to peripheral cells and to bone marrow functions, as well as 
upon the significance of the presence of various types of cells, both red 
and white, m the circulating blood and in the tissues 

^ The author wishes to acknowledge the very valuable assistance of Dr Maude E 
Abbott in the pieparation of this and the following chapters 
802 



GENERAL INTRODTTOTTON S03 

In the present state of oin knowlcdg^e it must l)e admitted that tiaiisi- 
tions of a qualitative and quantitative cdiaiarlei oeeur in all Aaiiotics of 
anemiaSj fioin the mildest foims of eitlin priinaiy oi sc-eondaiv anemia 
to the severest and most fatal ca^es of these \aiieties In a hioad i>(neial 
way one might say that the pnmaiy 1,)pe>, aie lliose in whu-h tlu' l)l(»od- 
forming organs aie chiefly invoLed, in the absence of any o])Vious local or 
well defined cause elsewhere, while the seeondaiv t>]ies aie associated 
with apparent and serious lesions in the oigaiis oi tissues, oi with known 
poisons 111 the system, one or all of which mav lead to a sccondaiv distuih- 
ance of those organs where new blood is generated An\ such statement, 
hoivever, when subjected to more detailed analysis, leads to many sources 
of confusion 

Many questions arise, for example, in regaid to the diagnosis of some 
of the more seveie anemias To what extent is the bone maiiow leally 
responsible for some of these giave vaiieties, e g, peiiiicious anenua^ 
Is the marrow to be regarded as an organ with a definite function, even 
as is the heait, or is its disturbance but one of the factors concerned in 
eveiy anemia 2 

To what degree, again, is the anemia directly due to changes in the 
peripheral circulation 2 Does the action of toxins produce an hemolysis, 
or do these toxins merely act on the regenerative function of the niaiiow 
and prevent here the formation of new blood elements 2 

Or, again, is there a combination of these two factors, peiipheial hemol- 
ysis and defective hemopoiesis 2 

Do we imply in the term anemia changes oeciiiring, too, in the leuko- 
cytes, or should the word anemia be confined to the diminution of led 
blood cells and deficient hemoglobin 2 

Too much stress cannot be laid upon the fact that anemia, m any foini 
whatevei, is merely a symptom seeondaiy to some definite cause, be it known oi 
otherwise, and the term primary anemia, as applied to the cause, is a piue 
misnomei, to be used only as a convenience, or, if you will, a cloak to oiu ignoi- 
ance, implying, as it does, that, m the piesent state of oui knowledge, the 
anemia is often cryptogenetic 

The so-called Addisonian or Biermer’s idiopathic primary anemia is 
in no sense primary, any more than is that due to the Taenia bothrio- 
cephalus latns, for both are due to a definite toxic cause, in the fiist un- 
known, in the second well defined Even then, where we have leasonahlj- 
conclnsive evidence that the primary seat of the lesion is in the function- 
ing organ of the blood — the bone marrow — we must recognize that anemia 
is a symptom only, not a disease entity Inst as a systolic iiinimui in 
mitral endocarditis is merely symptomatic of an underlying cause Pre- 
sumably the difference between primary and secondary types lies in the 
fact that, in the one, defective hemopoiesis is fundamental and, therefore. 
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of so severe a charactei as to induce foimation of abnormal and piob- 
ably embiyonic types of cells, while in the secondary variety tbe erytliro- 
regeneration is eithei of a diffeient type oi a niildei degiee, less funda- 
mental changes in hemopoiesis lesiilting, and, therefoie, cells less ab- 
noinial in type and fewer of the embiyoiiic cliaiactei appealing in the 
blood stream 

As we will see later, the so-called primal y blood disease, known as 
pernicious anemia, may be divided into two main types the cuiable or 
so-called phaneiogenetic, i e, where a definite cause is known and can 
be removed (bothriogenelic aneniia, foi example), as opposed to the other 
type (Addison’s) in which no cause can be defined, but wheie a defi- 
nite clinical picture exists and the patient dies soonei or later from 
the malady, showing at the antopsy eeitain well defined pathological 
changes 

Clinically, both these types show the same morphological blood pic- 
ture, and the etiology is the difierentialuig picture 

In chlorosis, again, we have another so-called primary blood disease, 
which IS easy of diagnosis aftei exclusion of all other possible causative 
factors, and by tbe blood examination In its typical form it, too, though 
aecondaiy to some cause as yet nnknown, has its own peculiar symptom- 
complex, even as that in Addison’s anemia 

Again, the secondary anemias, so called, have an evei-varyiiig blood 
picture, sometimes like that of peinicioiis anemia and sometimes that of 
chlorosis, more often like neither, and all transitions may exist showing 
vaiious types of blood pictures It is tins variation which makes a classi- 
fication so difficult, for only by a combination of all the features, etiolog- 
ical, elmical, and pathological, can we attain near to the diagnosis and 
hope to formulate a satisfactory idea — and even -with all these facts we 
are all too often left so much in doubt that a perfectly accurate conclusion 
cannot be formed 

Certain fallacies exist and should be recognized, in order to be re- 
futed In the first place, the morphological features in the blood are not 
so all-imp or taut as has hitheito been believed Poikilocytosis, aiiisocyto- 
sis, polychromasia, basophilic granular changes, etc , have much less diag- 
nostic significance than has usually been attached to them, and possess 
a general rather than a special significance 

Secondly, hydremia and anemia are not synonymous terms, and the 
former does not imply the sequence of the latter 

Thirdly, hemolysis, while present in all anemias, is in all probability 
far less important as a cause of anemia than is defective hemopoiesis In 
other words, the bone marrow is the site of original trouble much moie 
than is the peripheral circulation, and this applies both to the primary 
and secondary anemias 

The toxins which circulate m the blood do not necessarily affect the 
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rorpiiscles, and probably do not act on tbe blood in tbe peiipbeial cir- 
ciiiation feo miicb as prnnaiily upon the ic*geneiative powers of the mar- 
row, and thus the injmy to the functions of the marrow may be the sole 
cause of the peiipheral changes 

Pappeiilieiin di\ides the seveie aiieniias which resemble the pernicious 
variety into two types, the eryptogenetic (where no known cause exists) 
and phanerogeiietic (with obvious cause), pernicious anemia 

The eryptogenetic form of peinicious anemia he declaied to be also 
secondaiy and probably toxic in oiigin, the result of some blood intoxica- 
tion, that IS, an intoxicative hemolysis, be this an eiythiol}tic blood poison 
or a hemolysis in the immunity sense Hemolysis is fiist the lesult of 
bemintoxi cation, and then becomes the stimulus to legeneration in the 
bone mariow In this sense Addison’s anemia is not idiopathic myelo- 
pathic, but the myelopathy is also secondary as result of hemolysis. 

Therefore, in his view the piimaiy lesion is not disturbed and alteied 
erythroblastic growth, hut the distuihed, stiong, and lelatively increased 
erythroregeneration 

There is, then, no primary pernicious anemia, but merely crypto- 
genetic 

The aplastic type of pernicious anemia, in which no evidence of re- 
generation IS found post mortem in the mairow, he explains also as be- 
longing to the same categoiy of secondary anemias, in the sense that the 
condition is due meiely to an absolute loss of secondary legeneiative power 
‘in the hone marrow, which has been totally destroyed by some all-powei- 
fiil toxin 

In the same sense Ehrlich’s inegalohlasts do not mean piimary defec- 
tive Idood foimation, hut rather an indication of distuibed and over- 
strained secondary regeneiation The greater numbei of megalohlasts, 
however, does not indicate a more grave prognosis necessaiily, hut meiely 
a greater effort at regeneration We have, then, not a new giowth, but 
a mere metaplasia, the cells having a definite function, that is, regenera- 
tion undei gi eater hemolysis Theie aie more and more immature cells 
entering the blood, until finally in the supreme effort at regeneiation on 
die pait of the maiiow, emhiyomc types appear. Such, at all events, are 
Pappenheim’s views as expressed in his recent contributions on this sub- 
ject PIis classification is worthy of piesentation. 

The Seconda'ty Anemias 
(All anemias are secondaiy to some toxin ) 

I Primary hemotoxic, secondaiy myelopathic (piimary increased 
hemolysis), increased but insufiicient secondary hemopoiesis. 

1 Tiaumatic or post-hemoiihagic anemia 

2 Simple primary hemotoxic secondary anemia. 
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II Piimaiy Lemotoxic, myelotoxic, so-called pernicious secondary 
anemia (prnnaiy inci eased hemolysis, with secondary regenerative my- 
elopathy and simultaneously primary dislurhance of hemopoiesis). 

1 Cryptogen etic Biermei^s anemia 

3 Phaiierogenetic symptomatic pernicious anemia (from bothrio- 
cephalus, leukemia, carcinoma, etc ) 

III Primary myelophthisic, myelometaplastic, aplastic hypoplastic 
anemia (piimary reduction of blood formation, followed by secondary in- 
creased hemolysis) 


Haegeli, on the other hand, insists upon the importance of primary 
disease of bone mariow function, as distinguishing one type of anemias 
which he calls primary, because the important feature is the disturbance 
in the function of the bone mairow inducing essential changes in the 
blood These changes are shown in the character of the cell in the cir- 
culating blood and are both qualitative and quantitative Such primary 
anemias include chlorosis and Addison’s anemia In both of these he 
regards the bone mairow as primarily at fault, and so disturbed in func- 
tion as to be unable to pioduce cells that are completely developed Hence 
the appearance of many embryonic forms In chlorosis the defective 
hemoglobin oi defective staining reaction {polychromasia) indicates this 
tendency In pernicious anemia the same defective power is seen in the 
presence of large red cells and megaloblasts, representing what may be 
called qualitative changes and embryonic types Or else quantitative 
alterations may occur in tbe number and variety of the cells To him 
the diagnosis of peinicious anemia is easy, the blood picture invariably 
detei mining the type by the character of the cells 

Haegeli distinguishes two great classes of anemias, the one primary 
myelogenetic including the two conditions, pernicious anemia and chloro- 
sis, as above mentioned, the other secondary myelogenetic In this latter 
group he includes all the anemias other than chloiosis and the pernicious 
foim, all of which show a blood picture different from that of the prnnaiy 
gi’oiip in that the new cells aie of a less embryonic type, giving less evi- 
dence of primary disturbance of hone marrow function To these secon- 
daiy foims, which he desciihes as puiely symptomatic m nature, he at- 
taches as the etiological factor either some general malady or some disease 
of other organs, which affects the hone marrow secondarily and induces 
the anemia In these cases he thus assumes that the hone marrow is not 
the primary seat of disease It is in this way, for example, that he ex- 
plains the anemia in sepsis, puerperal fever, syphilis, malaria, cancer, 
nephritis, and the parasitic diseases. 
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Naegeli’s classification is lierewith appended 
Primmy myelogenic — 

Chlorosis (defective qualitative blood legeneration) 

PeiniGioiis anemia (defective qualitative and quantitative blood re- 
generation) 

Secondaiy myelogenic^ to he grouped meiely accoiding to Inown causae — - 
Hemoiihagic (traumatic, oi associated with infections oi chemical 
poisons, 01 malnutrition) 

Infectious diseases (parasitic or toxic causes) 

Cachectic conditions (with chionic infections and intoxications, can- 
cer, nephiiiis, and starvation) 

Chemicals [arsenic, mercury, lead, chlorid of potash (direct hemol- 
ysis), pyrodm] 

These various causes may act singly or together, and include in the 
widest sense the terms toxins and hemolysins 

This classification is, however, not quite logical, as Naegeli himself 
admits All possible transitions in the degiee of anemia may occui be- 
tween the primary and secondary myelogenetic types, and, secondarily, 
in such giouping, etiological factors are necessarily somewhat coiifubed 
with associated conditions The extent to which some toxins may afiect 
the bone marrow so that the embryonic blood pictuie is pioduced, while 
other toxins or the same toxins in other cases produce no such pictuie, is 
hard to determine or explain Parasitic diseases, foi instance, sometimes 
produce primary pernicious anemia, and sometimes his secondary myelo- 
genetic vanety (symptomatic anemia), the explanation being that in the 
first case the toxin produced by the parasite aflects the bone marrow func- 
tion severely, while in the second it only acts upon this to such an extent 
as to favor the more moderate blood changes The same is true of some 
cases of puerperal anemia, syphilis, and carcinoma, in winch the specific 
“pernicious” embryonic blood picture is seen instead of the appearances 
usually characteristic of a simple anemia developing in the couise of these 
diseases Thus it is impossible to separate these two forms of anemia 
from an etiological standpoint 

Eaegeli’s views coincide with those of Pappenheim, however, in one 
essential feature, namely, that, whatever the lesult of the blood or the 
blood-forming organs, there is some primary toxic cause at work 

Eor practical purposes we may conclude that anemia in whatever 
form IS merely a symptom That there is further a cause for every form 
of anemia that exists in disease, and that the cause is sometimes unknown 
and the condition, therefore, cryptogenetic , at othei times is known and 
therefore, phanerogenetic On this basis we may best classify as follows 
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Cujidoyenekc Anennas . — Two grouiDs of cases may be incliided in tbis 
ciyptogeiietic vaiioty 

1. Addisonian oi Bieimei’s idiopathic (pernicious j anemia, an en- 

tity 111 so far as it piesents a pecnliai and cliaiacteiistic clin- 
ical picture and morbid anatomical changes These cases 
should be termed piimaiy pernicious anemias 

2. Secondary forms, with nndiscovei able cause, in which the clinical 

pictiiie differs from that of the Addisonian t 3 -pe, and in winch 
the patients affected either get well, or, if the condition ends 
fatally, the moibid anatomical picture differs essentially fiom 
that of the Addisonian type 
Chlorosis may be included in this class 

Phane? ogenehc Anemias — Two gioups of cases may be included 

1 Anemias with a specific blood picture as found in the Addisonian 
type, but with an obvious cause which, if removed, results m 
cine, e g , bothriocephalus aneniia, also some varieties follow- 
ing certain infections and intoxications These should be 
termed secondary pernicious anemias 

2. Anemias of the ordinary so-called secondary types — the blood 
pictiiie vaiying within wide limits — sometimes exhibiting a 
diminution in formed elements and coloiing niattei propoition- 
ately, sometimes showing more a chlorotic type All tiansi- 
tional vaiieties fiom the mildest to the giavest forms may oc- 
cur, the apjiearances closely resembling those of Addison^s 
anemia and yet not quite identical because lacking certain ele- 
ments which indicate embryonic types, megaloblasts in abun- 
dance, myelocj'tes and a high color index 

It IS these secondary forms of the phanerogenetic type which constitute 
by far the greater majority of all anemias, be the cause what it may, post- 
hemorrhagic, traumatic, septic, toxic, or cachectic. 

SECONDARY ANEMIAS 

These may be roughly classified into those due to definite blood loss 
and those due to toxic causes 

PoST-HEMOERnAGIO AtTEMIAS 

Post-hemorrhagic anemias typify those associated with blood loss The 
anemia may be mild or severe, sometimes so severe as to simulate per- 
nicious anemia , indeed, quite a few cases are recorded in which the typical 
pernicious vaiiety seems to have followed the post-hemorrhagic anemia. 
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Repeated bleedmgs, it is thought, may paralyze the functions of (lie 
blood-forming organs After hemorihage has occuried, hmvecer, incicascd 
coagulability soon takes place The hue \ems of the niaiiow aie too 'iiiiall 
to allow a veiy hasty flow of blood, and thus tlie substitiitioii o± new blood 
IS kept back Oligemia occuis, but graduallj^ is oveieomc by tissue Hind 
The seiinn becomes more ‘Svateiy,’’ and hydiemia re-,u]ts The hemo- 
globin and led cells fall, but the index lemains at 1 0 Latm, tlu' maiiow 
gives out new matuie cells and regeneration begins With •'cveic hcmoi- 
ihage and severe anemia one may get maiked (jualitatnc changes iii the 
blood With repair the red cells return to noimal much iiioii' ia])idlv 
than the hemoglobin, thus giving a low index and a chloiotu' lilood picture 

Toxic Anemias 

The toxic anemias arise from two sources . 

1 Extraneous poisons of a chemical nature, inorganic and organic, 
produce anemias (e g , chlorate of potassium, anilins, benzol, pyrogallol, 
2 ihenylliydrazm, etc ). 

3 Autogenous poisons, formed witbm the oiganism as a result of 
different metabolic processes, likewise lead to anemia in a -way that is sim- 
ilar to that aiising fiom chronic suppurations, and peihaps the anemia of 
this variety comes under a similar categoiy. 

Many influences affect the blood thiougb piodueing a state of lowered 
nutrition leading to defective hemopoiesis, and the anemias arising may 
be placed in the group of post-hemorrhagie anemias as being caused by 
blood loss Sucb, for example, are tbe effects of deficient light, of pooi 
nourishment, of insufficient iron-containing food, and of too much food 
of a single variety, as, foi instance, prolonged milk diet, all of which are 
accompanied by various forms of secondary anemia 

Many anemias arise partly from toxic causes, joaitly from bacterial 
or parasitic invasions, and some from this combined with bcmori liages of 
varying degrees. 

All forms may be mild or severe, and often aie transition types which 
merge insensibly into pernicious anemia From a tlieiapeiitic stand- 
point, tbe severe secondary anemias call for lemedial agents as along the 
lines discussed in pernicious anemia 

Tbeatment 

In post-hemorrhagic anemias absolute rest is essential to prevent re- 
currence and to permit undisturbed recujieration 

Tbe cause, if possible, must be dealt with and tbe pimiary disease 
63 0 
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treated Sometimes it is well to leave undisturbed tbe seat of trauma, as, 
for example, in tbe gastric hemorrhages which come on with sudden gushes 
of blood and seem to demand attention Surgeons, however, leave such 
cases seveiely alone, allowing nature to do the healing 

Sometimes, where collapse is imminent, an intravenous injection of 
saline solution is advisable 

Giile has recommended periodical pressure on the thorax to induce 
artificial respiration, and thus artificial circulation, advising at the same 
time saline injections, to which small doses of adrenalin chlorid may 
be added 

In chronic anemias the essential feature is to remove, where possible, 
the cause of the trouble, be it infection, parasitic invasion, or mineral 
poison 

Having once satisfactorily dealt with this feature, the anemia itself 
may be taken into consideration 

The diet should be generous and nourishing, all medicines which 
tend to stimulate hematopoiesis should be employed, as, for example, iron 
111 the form of Blaud pill, arsenic, and dilute hydiochloric acid 

The following prescription has been found of benefit 


Eerri reducti 

gr 80 

(5 300 gm ) 

Quimnse sulphatis 

gr. 20 

(1 300 gm ) 

Strychnige sulphatis 

gr 1 

(0 065 gm ) 

Arseni trioxidi 

■ gr. 1 

(0.065 gm ) 


M. ft pil. Ho. 40 

Sig. — One three times a day 


[When necessary to get quick results, or in refractory cases, iron 
should be given hypodermically , for this purpose 1 c c of a ten per cent 
aqueous solution of the green citrate of iron or of the ammoniocitiate of 
iron may be employed Tbe ammoniocitrate presents fewer difficulties 
m preparation Both solutions should be as little acid as is possible — - 
Editor ] 

Others have recommended doses of peichlorid of mercury, while for 
the debility phosphates aie specially recommended 

Tbe bowels should he kept open, and in suitable cases massage and 
change of climate are worthy of consideration 

The efficacy of high altitudes for secondary anemias of certain kinds 
is too well known to need repetition here 

In the severe grades of chronic secondaiy anemia there is great resem- 
blance to ordinary anemia of the pernicions variety, and the therapeutics 
of the latter disease must he carefully followed 
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OHLOEOSIS 

Chlorosis scarcely admits of a definition, foi neither its immediate 
cause nor the pathological condition undeilyiiig its development is ^\cll 
uiidei stood It presents, however, certain specific leatines vliudi have 
been recognized ever since Vande^-al fiist described it in 1630 (Stock- 
man) It is a type of anemia coming on in girls oi young women a])out 
the age of puberty, appaiently of spontaneous development, and otten 
appealing under good hygienic conditions The most sti iking dun mica - 
istiG is a diminution of the hemoglobin normally jnesent in the led cells, 
which may possibly be ascribed to an inefficiency of the lilood vascular 
sjstem showing itself under the exorbitant demands of pubeity and the 
establishment of the menstrual peiiod 

The subjects fiequently show a family piedispositioii, and memheis 
of large families suffer more commonly than others A fiist attack is said 
never to occur after the age of twenty-foiii, though relapses aie tiequeiit 
The patients are usually well nourished, but present a ehaiacferistie pal- 
r, which in extreme degrees is of the giecnish hue fiom which the name 
is derived, and which is consistent in blond individuals with a blight 
red coloimg of the malar eminences of striking contiast They sufPei 
fiom marked dyspnea on exertion and aie quickly exhausted by slighu 
effort, showing the need, too, of an abnormal amount of sleep, and 
in this way resemble early tuberculosis In severe cases signs of slight 
cardiac dilatation, soft full pulse, venous stasis, and slight edema ot the 
extremities appear Digestive disturbances aie common, hut are not an 
essential part of the picture 

The blood examination shows only a slight reduction of the mimbei 
of the red corpuscles, hut a distinctly lowered hemoglobin content of the 
individual cells, so that the color index is reduced The icd cells also 
show a slight lessening in globular value, increased globular fi agility, 
some polychroinasia, and a lack of tendency to dispose themselves in 
rouleaux j there is relatively little poikilocytosis, as a rule, and nucleated 
reds are rare The leukocytes aie normal The specific giavity of the 
blood IS lowered both on account of the diminution of led cells and also 
because, according to Lorram Smith, Haldane, and otheis, theie is a 
marked inciease of the plasma, and, therefore, of the total volume of the 
blood, a hydremic plethora existing 

Of complications occurring in chlorosis the most serious is venous 
thrombosis, with death fiom pulmonaiy embolism Tragic deaths in 
chlorotic girls fiom thrombosis of the cerebral sinuses are also leeorded 
though, no doubt, quite rare Dew, if any, cases have come within the 
writer’s knowledge 

Another and more frequent complication is gastric ulcer, which is so 



812 


THE AHEMIAS 


often present that the association can hardly be considered accidental, and 
the question arises as to which of the two conditions is piimaiy 

Chloiotic patients are also pecnliaily susceptible to acute infections 

Most cases of severe chlorosis yield readily to proper tieatment, the 
patient making a complete lecovery in six to eight weeks Relapses, 
howevei, are common, and aie worse in the seveie cases Unfoituiiately 
they cannot be foretold, and if they occur j^ear after yeai the prognosis 
must be guarded. The lecurrence of a relapse may mean that the treat- 
ment was insufficient in pievioiis attacks, and indicates the employment of 
moic actiie measiiies Some eases are obstinate, and there are habitual 
foims of chlorosis which give no sign of improvement in years These 
aie usually individuals of undeveloped vascular and sexual systems, in 
whom the disease has manifested itself unusually early m life, at the age 
of foiiiteeii 01 earliei, and the prognosis is here bad Perhaps these aie 
not tiue chloroties at all, as we nndei stand the condition to-day, but the 
blood condition may be the effect of a true congenital hypoplasia of the 
blood vascular organs, under which picture the first cases of so-called 
chlorosis were described by Virchow 

Treatment 

There is no question but that the specific feature of chlorosis is the 
reduced amount of hemoglobin in the red blood corpuscles, and that to 
restore the normal hemoglobin content of the blood, in other words to 
supply the iron required for the formation of the hemoglobin molecule, 
IS piactically to cine the condition 

Among the fiist to use iron in cliloiosis were Sydenham and later Hie- 
meyer, and since then it has come to be recognized as having a distinct 
specific action in this disease 

The question arises Is medicinal iron necessary, or will rest, a diet 
iieh in iron-containing foods, and mechanical therapy suffice foi cuie^ 
Mild eases do wmll under such expectant treatment, the patient being put 
to bed or kept at rest in the sunshine and fresh air on a diet iich in non 
and albumin, hydrotherapy, sweating, massage, etc , being employed to 
stimulate metabolism, and constipation being regulated, ivhen necessaiy, 
by the free use of enemata of castor oil and glycerin (Perreira) Seveie 
eases, however, need medicinal iron, which alone produces marked pi og- 
ress It must he combined with the above procedure to insure success, 
which IS attained in all but a few intractable cases in one to two months. 

The various therapeutic measures available must be severally con- 
sidered 

Rest in Bed. — Confinement to bed until betterment is distinct (three 
to five weeks) is essential for all marked eases, especially for those with 
vasculai symptoms Even after the patient is allowed to go about, a 
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rest in the eaily afternoon, and sometimes dnring the da\ as well, must 
be en]oined Abundance of fiedi an and sunslime should he siii)])lied 
Undei these conditions slee]) is much bettei, and man\ foiu])laints dis- 
appcai qmcklj and foievei Even mihl cases should hegm iKMfmeiit 
by a week’s lest in bed, and then be made to rest mucli dining thi^ day 
and forbidden oxeilion of any kind 

Exoicise, which was foimerly advised, is now known to be in ju nous 
in all degrees of chlorosis, for it implies muscular eEoit wdneh leads to 
the breaking up of the red corpuscles and to the wuiste of the iKuaoglohiu 
wdiich is so much needed by the patient, tins is proved hv the rapid ex- 
haustion of these patients under relatively slight exertion, and by the eaily 
appeal ance of nrohilin in the mine 

Food. — The importance of pioper dietetic treatment cannot he over- 
estimated, for the disease is piimarily one of disoidered niitiitioii A gen- 
erous diet rich in albiimmoiis (iiou-containing) material, such as meats, 
spinach, cieam of beans or oats, fish, eggs, cream, etc , should he supplied 
Ttaw meat, seasoned and given in sandwiches or minced, oi as raw beef 
juice, IS a valuable adjunct Eggs in any form may he given for break- 
fast, and meat, roast oi hi oiled, at the othei two meals, with jdenty of 
flint and vegetables, chiefly of the gieen and less starchy vaiieties Tea 
and coffee should he abstained from and water freely drunk A light 
wme may he allowed at dinnei 

The digestion of these patients varies and they suffer not infrequently 
fiom dyspepsia This must he treated in all cases by removing the cause, 
where this is possible, and by careful feeding, giving five small meals 
daily and nothing between Milk should he taken in fair amounts, both 
for its nutrient value and because it is a diuretic and influences gastiiG 
acidity, if necessary it may he peptonized or diluted with lime ■water 
If there he emaciation, fats, as huttei, cream, bacon, etc , shoiild be given 
freely An abnormal desire for abnoimal articles of food is eoiiimon to 
many chlorotics, and they will give prefeience at meals to olives, spices, 
pickles, sweets, etc , over food that is more nutritions This idiosyncrasy 
is to be regal ded more as a pervmted taste than as a natmal oiitciy on 
the part of the tissues for certain needs 

Hydrotherapy. — This has been shown to he a most useful adjuvant in 
the treatment of chlorosis, promoting metabolism and soothing the nervous 
system It is of benefit especially in the milder cases, and a iiumhei of 
instances aie recorded of cnie by the use of hydrotherapy and hygienic 
measures alone, no medicinal non being employed (Aimbiiist, 10) The 
many ohseivations favoiahle to this method seem to indicate that real 
benefit occurs in a short time, the red cells increase in iinmhei, and the 
percentage of hemoglobin becomes greater , still, one can scarcely credit 
the rapid improvements in these, half an honi after treatment, which some 
writers, such as Winternitz, would have ns believe occur To be of use 
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tlie measures employed must be fairly active, and their eifect must be 
caiefully watched and the treatment arrested if unfavorable symptoms, as 
palintatiou, etc , develop 

Hydrotheiapy may be applied m various ways, cold, heat, diaphoresis, 
and combinations of these 

Cold Hydro tiiehapy — There is little doubt that in many patients 
the admmistiation of cold baths in various ways has the effect of a power- 
ful tonic, and stimulates cellular metaholisin, acting on the neive endings 
and the cardiovascular system, and more oi less directly impiovmg the 
hlood itself El iction of the skin helps this action, for the circulation is 
mechanically stimulated and stasis and ischemia disappear, while organic 
oxidation increases 

In using cold hydrotherapy it is doubtless best to begin with warm 
water and then to proceed fiom mildei to severer measures The treat- 
ment is best given in tbe early morning and should be preceded half an 
hour beforehand by a glass of warm milk, a cup of lea, oi a little whiskey 

The different methods employed aie sponging, rapid cold immersion, 
friction with or without salt rubs, wot sheets, douche, cold Sitz bath, 
caibonic acid bath, etc 

The cold Sitz hath lasts from one to three minutes, and the abdomen 
should he rubbed by the attendant during the bath 

Fnckon is applied with the patient in bed, and it may be dry or wet 
Winternitz^s method of applying wet friction is to cover the patient, who 
is stripped of clothing, with a sheet, placing one arm wrapped in a towel 
wrung out of cold water outside the sheet Hub thioiigh the wet towel, and 
follow by a vigorous dry luh The extieinities and body are treated thus 
111 turn Salt water may be substituted for fresh where special stimulat- 
ing action is desired 

The ivet sheet is applied with the patient standing erect The sheet, 
wiuiig out of cold water, is wrapped about the body, beginning over the 
chest, descending under the left armpit, and then around the hack and 
ovei tlie right shoulder and across the chest again to the left armpit The 
sheet being thus held in position, rapid and vigorous friction is applied 
through it by an attendant, the flat of one hand being in front and 
the other at the back of tbe patient Tins is followed by a vigorous 
dry rub 

Such treatment should be followed by rest or exercise, according to the 
individual case 

Hot Hydrotherapy — Hot baths are recommended by Matthes and 
otheis Eosin suggests baths at 40° C for fifteen minutes, followed 
twenty minutes later by cold very rapid douche, then lest in bed an hour 

Diaphoresis — Sweat baths are good wlieie they can he borne, but it 
must be remembered that the treatment is somewhat depressing They 
act upon metabolism and get nd of the excessive plasma in the tissues 
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The methods employed are dry or moist warm packs, hot air haths, elec- 
tric light haths, nntil free peispiration lesiilts As Wandel has shown, 
these Scliiuitzhw Goi need something else to rai^c the hemnglo])ni of the 
hlood, and they aie, therefore, best coiiihmcd with iron medication The 
processes involved in diaphoresis help the non to circulate and to ])ecome 
tiansformed into hemoglobin This leflection applies to a gieatei or 
less extent to all the piocesses of hydrotherapy. 

In our own experience veiy satisfaetoiy results are attained by a eonibina- 
tion of liot and cold tieatment, fiist a shoit exposine to the electric lialit bath, 
about fifteen minutes, twice weekly, foi gentle diaphoresis at a low tcuipciatine, 
and then hot douches, followed by gradually eoolei sprays All tins tieatuieiit, 
however, is done in moderation and is invariably suppoited by dietetic measuies, 
lest, mild gymnastics, aerotlierapy, and non medication 

Intestinal Antisepsis. — The obscure nature of chlorosis and its sup- 
posed toxic origin have led many physicians to believe that some form 
of autointoxication from the intestinal canal is responsible foi the onset 
of this malady For this reason the use of intestinal antiseptics — so called 
— ^have been used, and at times with some appaieiit benefit Of couise 
the use of any safe antiseptic medication for the aliinentaiy canal is moie 
01 less without any maiked diminution of the so-called septic state, hut 
m a mild degree the use of such diugs as salol and /5-naphthol seems to 
render the stools freer from bacteria, of a better odor, and less putrefactive 
in (diaiacter That they are any the less “septic” on that account is diffi- 
cult to say, hut that they are less likely to cause “autointoxication” is a 
faiily leasonahle supposition The pieseneo of constipation in chloiosis 
likewise lends some color to this view, and it is certainly onr experi- 
ence that a lorelimmary preparation of the alimentaiy tract is of use be- 
foie commencing the iron treatment Eoi this purpose, in addition to 
pnigation, we use frequently /?-naphthol in 5~grain doses thiee times 
daily for a week before giving iron in any form. 

Iron. — The fact that iron cuies chlorosis is well recognized, hut the 
mechanism of its action is still unJmown Where in the organism is non 
lacking Is its diminution in the led corpuscle due to a defect of absorp- 
tion in the stomach and intestines, or to insufficient assimilation in the 
cell itself ^ The supply of iron in the food is ordinal ily quite sufficient 
foi the hemoglobin, and chlorotics absorb all this food about as well as 
the normal individual Why then, in severe cases, aie the non salts con- 
tained in the food insufficient for cnie, even though a diet rich in proteids 
he given ^ And why is medicinal iron in addition necessary ^ Is medici- 
nal iron absorbed by the gastric and intestinal mucosa, or does it produce 
its effects by acting locally within these visceia ^ Eeplies to these ques- 
tions and many others of a like nature still remain largely problematical, 
in spite of the large amount of experimental work which has been done. 
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It IS the consensus of opinion of the competent that the defect seems rather 
to be due to lack of assimilation in the led corpuscle at the place of foraiation 
m the bone mariow than to faulty absoiption from the alimentary canal, and 
that the medicinal iron acts favorably by direct stimulation of the bone maiiow 
to inci eased hemopoiesis Certainly, no proof exists of the presence of intestinal 
disoidei of any marked degiee, oi of non-absorption The ingenious hypothesis 
of Bunge that inoiganic iron could not combine in the organism to form the 
hemoglobin molecule, and that medicinal iron was not absorbed by the intestinal 
wall, but acted by remaining in the intestine and combining with the sulphur- 
etted hydrogen and other bodies there, thus leaving the oiganie iron of the 
food fiee for absorption, has been now faiily disproved The fact that chlorosis 
can be treated successfully by subcutaneous injections of inorganic non argues 
against the first point, and, secondly, it is now known that both organic and in- 
organic non compounds are perfectly absorbed in the intestinal canal and carried 
by the blood and by way of the liver to the hemopoietic organs, where they 
are stored up as reserve iron, or are used at once, if needed, to form hemo- 
globin These iron depots keep their iron content until the reduction of the 
hemoglobin in the red cells demands a fiesh supply, when the reserve iron is 
tiansfoimed from its loose combination (ferratin) into the moie stable hemo- 
globin (Bnch Meyer, 14) 

The fact that giving iron cures implies the entrance of iron into the 
hemoglobin moleenles, and it is certain that in chlorosis the stimulating 
effects of the drug are seen rather m an increase of the hemoglobin in the 
individual corpuscle than in an increase in the number of led cells The 
old theory was that the curative action of iron took place by this simple 
chemical process It is now known, however, that its effects are more com- 
plex, and aie geneial rather than local. This is borne out by the fact 
that undei treatment the led corpuscles aie fiist increased while the hemo- 
globin lags behind, the color index lemaining low for a long time 

V Moor den held that the iron when administered stimulated in some 
speciffc way the germinating capacity of the blood-forming organs, espe- 
cially the bone marrow, and this is the generally accepted view, althnngh 
sufficient proof has not yet been accumulated 

Morawitz and Zahn watched thirty-eight cases with all the signs of 
chlorosis, in whom there was no deficit of hemoglobin, and gave them 
iron, in all cases with benefit, even when the general legime was not al- 
tered in any way These cases, then, they considered were only pseiido- 
chlorotics, and yet iron did them good, from which they concluded it to 
be unlikely that either the theory of cure by simple chemical process or 
V. Moorden^s theory of hemopoietic stimulation, cover the ground entiiely 
The evidence is scarcely sufficient to allow us to recognize as a special en- 
tity pseudochlorosis of the type described by these authors, for the symp- 
toms of secondary chlorotic anemia are present in many forms of obscure 
infection and intoxication without the blood picture, making it probable 
that these cases of Morawitz and Zahn belong to this category. 

Morawitz and Zahn (13) maintain that the results of experiments 
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on animals whicli are fed with a hunted amount oi non and aie then 
heiietited by the use of metallic iron Jo not cuiistitiite an aiguiudit in 
suppoit of V hTooiden’s (9) theoiy Of conme, such auiinah aio bene- 
fited, but the impoitant thing is to see whether aiieinie aiiiniah to whom 
sufficient iron lood is given aie m any way mfiueiiecd by the addition 
of the non metal, that is, whether the blood loiniatioii ilscli is inciea'scd 
by these means apart from the improvement of the general condition 
Por this purpose they took a senes of twentj-foui rabbits vliicli had been 
bled 111 twelve cases iron was adnimisteicd (liq fern alb pci os, or tei 
cit subcutaneously, in amoimts equivalent to 0 003 gm metallic iron 
daily) The other twelve cases received no iron No difieienco was 
observed in the two senes as regaids blood legeneratioii, and they theie- 
fore concluded that iron does not woik on these oigaiis at all, but that 
its action must he general upon metabolism 

Such experiments, however, are not altogether convincing — quite apai t 
from the fact that the metabolism of herbivorous animals is not neces- 
sarily analogous to that of man, and that the administi ation of non to 
man is certainly followed by inci eased regeneration 

The action of iron in the body is piohahly of a complex nature It 
stimulates hemopoiesis and stoies iron foi absorption Whether it has 
in addition a direct chemical action u^ion the lienioglo])ni molecule, oi a 
general action within the organism, other than the stimulation of he- 
mopoiesis, as Moiawitz and Zahn suggest, is not cleai 

Van Gieson studied iron metabolism He concluded that the old offi- 
cinal preparations produce hemoglobin far nioie effectually than do the 
modem proprietary compounds The pieparations he consideis the best 
for therapeutic purposes are the ferrous caihonate, the soluble oxid with 
sugar, the double salts with vegetable acids, and feirie chloiid sulutioiis 
given in large quantities of milk He lays stiess upon the fact that in 
lion medication the question of defective metabolism is important That 
is to say, where this exists, iron cannot he expected to give good lesults 
Patients must, therefoie, he individualized and prepared for the course 
of medicinal non winch is to be instituted, rest, massage, milk diet, in- 
testinal antisepsis, as far as possible, are all means to this end Digestive 
troubles are no contraindication to the use of iron, hut m severe indiges- 
tion it is well to precede the administration of the ding by the tieatment 
of the gastric disorders, and then to begin by small doses, gradually in- 
creasing and deci easing again before discontinuing 

There is no need of large doses of non, hut to he effectual the tieat- 
ment must he carried on until lecovery is well established “Relapses” 
often mean insufficient cure The form of iron most coniinonly employed 
IS the simple pil Plaud (ferrous carbonate), giving one pill three times 
daily (i e , grs , 0 6 gm ) the fiist week, two pills three times a day 
(16 grs, 10 gm ) during the second week, and tliiee pills three times 
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a clay (22 5 grs , 1 50 gms , in the day) until the hemoglobin content o{ 
the blood is noimal, then giadually reduce Care must he taken that the 
pills aie flesh, so that the iron is given as the tine feiions caihonate, and 
not tiansformed into an mitant oxid On account of its astiingency, 
iron is haid upon the digestion and tends to constipation, it must, there- 
foie, nut he given to excess, nor -without due watch upon the bowel action 
To obviate the latter difficulty it may he combined with cascara, aloes, 
or phenolphthalein 

If pil Bland disagree, ferric sulphate in one-giain pills three times 
daily may he used in the same manner as above, gradually inci easing, oi 
the dried sulphate, 5 grs , three times daily, but these forms are still 
nioie trying to the digestion than is the ferrous carbonate 

V alleys pill is another good form of prescribing the ferrous carbonate 
It diffeis fiom Bland’s pill in being made with sodium instead of pot 
carb , and in containing licorice powder It should be freshly prepared 

Massse fern carb, 6 00 gm (5iss). 

Pulv glyceirhizas, q s 

M fiat mass Div in pil Ho. xxx. 

Sig — 3-5 pills daily 

Tinct fern perchloi , 10-30 m (0 66-2 00 gm ) is good when anorexia 
IS present It should be given in a syrnpy vehicle 

A prescription sometimes nsefnl where other inorganic salts are not 
well borne is the following. 

Eerri snlphatis 

Potassii carbonatis, aa 5 0 gm 

M ft pil Ho 100 

Sig — One three times a day after food 

The milder compounds of iron, snch as those with the vegetable acids 
or the saccharated carbonate, are suitable for children • 

Pern carbonatis saccharati, 0 65 gm (gr x). 

Olei menth^e piperit^e, gtt ii 

Pulveris cacao, 4 00 gm (3i) 

M fiat pulv Div in chart Ho xx (wax paper). 

Sig — One powder 3-4 times a day 
Or* 

Eerri lodidi saccharati, 0 1 gm (gr iss) 

Sacchari, 0 3 gm (gr iv) 

M ft. pulv Ho 1 Mitte tales Ho 24. 

Sig. — One to two powders daily 
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Or. 

Synipi feiri lodidi 

Syiupi simplicis aa 50 0 gm (giss) 

Sig One teaspoonful tliiee times a day aftei food 

Oegantc InoN Compounds — It lias been claimed that oiG:aTiie non 
compounds have a distinct advantage over the moiganic salts in lhat lluy 
are inoie readily ahsoihed thiough the intestinal mucosa, and aLo that, 
being nioie closely allied to lieinoglobm in chemical composilion, tlio} 
enter into their formation more readily Oeriim (23) (Scandinavia) 
leports the lesults of experiments with organic and iiioigaiiic non upon 
twelve rabbits and ten dogs, which had been made iion-pooi by repeated 
bleedings He used hematin-albumm, ferratm, tern snlplias, and fern 
lactas, and found that of all these, hematin-albuinin acted most quickly 
in restoring the hemoglobin content He concluded that both oiganic 
and inorganic compounds are absorbed and aie stoied up in the body as 
leseive iron in two different forms, but that the lattei is of use only in 
stimulating the oiganism to the formation of new hlood cells, whereas 
organic iron acts diiectly by entering into combination to foini new 
hemoglobin molecules 

This conclusion, however, disagiees with the facts expeiienced in 
chlorosis, for tinct fern perchlor quickly raises the hemoglobin content 
and improvement is rapid (E Meyer, 14) As a mattei of fact, no toim 
of iron IS directly absorbed and transformed into hemoglobin, but all 
forms pass through the livei fiist, as ferratm Oigaiiie piepaiations 
have probably little leal advantage over tlie inorganic compounds, ex- 
cept in so far as they are somewhat less mutant to the digestive tract, 
and contain perhaps food values of another variety But there is already 
so much iron nucleoalbumin in the food that the furthei addition of 
so-called organic iron over the inorganic variety is of questionable 
benefit 

Various forma of organic iron aie recommended by different authori- 
ties 

Iron somatose (Matzer, 22) in doses of 3 to 10 gms , m milk, bouil- 
lon, or beer, has given good results, so also tufer'itn (Kraus, 21), a com- 
bination with paranuclemic acid, and containing 22 per cent metallic 
iron and 2 5 per cent phosphorus 

Fen atm was originally piepared by Selimiedeberg from pigs’ liver 
and IS now made artificially, it is tasteless and easily administered, but 
IS piobably not superior to inorganic iron 

Hemoptan (Clemm, 19) is a mixture of blood and malt m equal parts, 
thickened in an air-free space The hemoglobin and serum foim easily 
soluble combinations with sugar, the hlood albumin being formed into a 
sacchaiate which is a blood-colored, dry, ciystalline, sterile preparation, 
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containing animal iion^ blood, salts, albumin, maltose, leeitbin, etc, m 
easily assimilable ioini 

iju[e 7 iol (TIansoliild, 20), a good preparation for weak stomachs It 
IS stable, not unpleasant, easily assimilated, and letained Given in cap- 
sules it lias the essential coiistilnents of Levico vvatei Its action is bettei 
when combined with a i seme 

[Whatevei foim of non is given by mouth m chlorosis, its activity is 
materially increased by giving an intestinal antiseptic I have shown 
this m the lepoit of a number of cases, and it has been verified by Town- 
send Salol, /?-naphthol, or benzosol may be given in the individual 
indications called for — Editor ] 

Hypodermic Use of Iron — In some eases the duodenal mucosa which 
usually admits non to the system becomes msufiieient The subcutaneous 
method may then be employed, and has met with success (Moise, 26, 
Dickinson, 24) 

Glaevecke (25) fiist used iron thus m 1883, employing feiratum 
citiicum oxydatnm, in which form the non is not precipitated locally 
in the tissues, but passes quickly into the circulation (v Secondary 
Anemia) 

Baths OoHTAiiiiHG Ikon — Certain alkaline mineral springs are par- 
ticiilaily rich in non, and these often have a lemaikahly good effect on 
chlorosis, especially when the water contains much free carbon dioxid, 
which produces a stimulating effect upon the skin, with redness and ting- 
ling, and thus helps the absoiption of the metallic iron The bath is often 
eomhined with the internal use of the water, about a pint being taken 
daily at fiist and largei quantities later If the water he from a cold 
spring it should he waimed before drinking, as iron in cold water is moie 
irritalmg to the digestion 

The cure may lie earned out at home by substituting some of the al- 
kaline waters iich in iron for those with carbon dioxid 

An interesting table showing the temperature and peicentage of iron- 
carbonate 01 sulphate, alkaline salts, and free CO 2 contained in the various 
European and American mineral springs is given in Potter’s translation 
of Ortner’s 'I'leatment, pp 164-165 St Moritz and Tarasp, in Switzei- 
land, TIomhnrg and Sehwalhach, in Geimany, Marienhad and Franzens- 
bad, in Austria, are all hot springs rich in iron and piactically satin ated 
with CO 2 , and all except Schwalbacli contain alkaline salts in addition 
A number of alkaline chalybeate spiings are scatteied over the American 
continent Among those so far analyzed the California Geysers, Sonoma 
County, Cal , and the Napa Soda Spiings, California, are saturated with 
CO 2 Alkaline mineral spiings containing non with a relatively small 
amount of CO 2 are the Haihin Hot Springs, Lake Ooiinty, Ga , Indian 
Springs, Martin County, Indiana , Glen Springs, Schuyler County, N Y , 
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Bedford Springs, Bedford County, Pa , Hot Springs, Virginia, and many 
others 

Plasmatic Treatment of Chlorosis — Rolnn and othcis rec^ai d tlio'^e 
anemias as due to demineralization of the plasma and pieseiibe a salinf' 
solution followed by iron medication as follows 

Sodii chloiidi, 27 00 gm 
Potassii chloratis, 20 00 gm 
Sodii phospliatis, 4 GO gm 
Potassn phospliatis, 12 00 gm. 

Caleii phospliatis, 1 95 gm 
Magnesii phospliatis, 1 40 gm. 

Potassn siilphatis, 2 00 gm, 

Sodii caihonatis, 11 50 gm 
Pern carhonatis, 1 00 gm 
Pulveris hemoglohini, 5 00 gm 

Div in cachet Ho 8, two before breakfast and before dinner 

Then, after twenty days, the plasma having adequate mineial composi- 
tion, give iron for leiiovation, e g • 

Tartiate ferrieo-potassii, 0 10 gm. 

P rhei, 0 05 gm 
Calc magnesise, 0 05 gm 
Qmninse, 0 10 gm 

One pill before bieakfast and befoie dinner foi four weeks 

Arsenic.' — Arsenic is a good adjuvant to iron, especially in cases where 
the led coipnseles are much diminished, showing that the bone maiiow 
needs stimulation Powler’s solution is the best preparation to use, though 
othei varieties aie also employed m chlorosis It may be combined with 
iron as follows 

Ac arseniosi, gr 1/60 (0 001 gm ). 

Bland mass , gr x (0 65 gm ) 

Ext aloes soc , gr i (0 065 gm ). 

M ft pil Ho 1 

Sig — One pill t 1 d p. c 

Manganese — It has been claimed that manganese or a comhmatmn of 
this drug with iron sometimes gives good results in the few eases in which 
iron fails 

Viceinimi (29) investigated the use of albuminate of manganese in 
chlorotic women He found it increased the hemoglobin and the number 
of red corpuscles, and that the increase persisted after the drug had been 
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stopped, which was not the case with the other hematogenous metals , he 
concluded, therefore, that manganese "was piohably cumulative in action 
owing to its slow absorption The elective action, he believes, theiefore, 
to be deep, not superficial or transitoiy, and considers this action is evi- 
dently due to a diiect combination with the molecule of hemoglobin, for 
the reaction of manganese is absent from the separated serum, while pres- 
ent in the blood clot of the patient under treatment It has also an in- 
direct action by favoring oxygenation of the blood 

Cholesterin — Tins has sometimes been found useful in chlorosis 
Iscoveseo’s (30) successful cases were chiefly of this disease Dose — 1-2 
grains (0 065-0 120 gm ) daily in pills 

Plasmotherapy. — The interesting results recorded by Plot (75) of the 
action of hemoplase in chlorosis, as well as in other anemias, have been 
fully discussed in the section on pernicious anemia It is claimed that 
hemoplase not only supplies the fluid containing the antibodies and other 
properties of the cell-protoplasm, which may stimulate hemopoiesis, but 
also piesents in an ideal form the iron constituents of the blood for sub- 
cutaneous use 

Serum Therapy — Chlorotic patients have been successfully treated by 
the serum from sheep, into which 600 c c of anemic patienfls serum had 
been repeatedly injected Chloianemics improved, their red cells in- 
creased, and the color -index was raised 

Treatment of S'peeial Symptoms 

The digestive symptoms of chlorosis often predominate and render the 
lecoveiy slow and unsatisfactory 

Anorexia is especially common, and is associated at times with gastric 
anacidity or hypochlorhydria In such cases dilute hydrochloric acid is 
of benefit and may be best administeied by adding 10 chops to a wineglass 
of water, sipping the mixtuie slowly after each meal Sometimes pepsin 
IS added to this, and though the scientific basis for such treatment is lack- 
ing, yet patients often affirm that its action is satisfactory At othei times 
stomachics and bitter tonics do good, and one may give with benefit gen- 
tian, etc 

Hyperacidity is even more common, according to Biegel, and when 
present is best treated with calcined magnesia, bismuth subcarbonate, and 
sodium bicarbonate, to which a few giains of taka diastase may be added, 
thus: 

Bismuthi carbonatis. 

Sodii biearbonatis, aa grs x (0 66 gm.). 

Magnesii oxidi, grs in (0 25 gm ) 

Pulveris taka diastase, grs ii (0 12 gm). 



CIILOKORIS 


823 


M ft pnlv 'No 1 

— Thiee times a day, half an hour after food 

The hulk of the powdei is an added benefit, as in all foims of hypei- 
acidity 

klmeial waters are likewise commendahle, especially the Cailshad 
wateis ('Miihlbiouneu), winch should he given on an euiptv stomach 

In recent yeais, too, tmet mix vomica in large do^'Cs, the so-called in- 
tensive treatment, has found favor in many hands, beginning with 10 
gtt thiee times a day after food, and going quickly up to 20, thiee times a 
day 

Others, again, piaise the effects of olive oil, which, m the wi iter’s ex- 
perience, IS most useful. 

For gastrectasis, which is not common except in a mild degree, small 
meals are useful, and a wet Priessnitz compress night and moinmg, 
stiychiiin, wheie indicated, and, if ptosis he present, a suitable coiset ad- 
justed to exert pressure upward fiom the lower zone of the abdomen 

In all cases of chlorosis the diet is a soiiice of difficulty, for, quite 
apart fiom digestive disturbances, there is often an unnatuial craving 
for absurd and often non-nutritious foods, e g, sweets, spices (olives, 
pickles, etc ), coffee beans, cracked ice, wines, etc, and although it is the 
opinion of some authorities that this disease indicates a need of the or- 
ganism which should he satisfied it seems to the wiitei more a perveision 
of the nervous system and indicates the need of psychotherapy 

In these cases some such dietary as the following may be advised In 
the early morning weak tea with much milk, or else some oiange juice, 
before the bath For breakfast, eggs and bacon, weak tea, toast At 11 00 
a m some nourishing food or some small drink to stimulate the appetite 
— eggnog made up of half an egg and glass of milk — or else chicken broth, 
or sherry and egg, with a soda cracker or stale bread The mid-clay meal 
to consist of proteids and easily assimilated vegetables At five o’clock 
weak tea and toast, or stewed fruits — and the evening meal to consist of 
light food with beef, ham, game, etc 

Foi the constipation mild purgatives such as cascara, phenolphthaleiu, 
or aloes may be used Or the so-called phenolphthalated ABS and C pill 

Aloini, gr 1/0 (0 10 gm ) 

StrychninsB sulphatis, gr Vgo 001 
Extracti belladonnas, gi % (0 008 gm ). 

Extracti cascarae, gr % (0 016 gm). 

Phenolphthaleim, gr % (0016 gm.) 

The nervous symptoms so often present in chlorosis need special atten- 
tion Fresh air, good food, and iron will do much to help these, but as so 
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often liai^pens tliere is perversion of tlie patient’s ‘^moiale/’ and for tins a 
]ndicioiis moial and mental discipline are needed and psycliotlierapy m 
its bioadcst seiiae slionld be employed 

Eor the nenialgias analgesics should be used with care Local appli- 
catiojis aic best employed at fiist, a inonihol plastci, and some eonnter- 
iiiitatnig ointment or liniment, e g, capsicm 

PEENICIOUS ANEMIA 

In the treatment of pernicious anemia the first essential is a coirect 
diagnosis 

Much of the difference of opinion regarding the value of vaiious forms 
of treatment has been in the past due to the wrong conception of what the 
teim pernicious anemia implies or else to a faulty diagnosis Even in the 
eases of peinicious anemia desciibed by E Muller, in which the results 
of treatment aie fully discussed, several occur in which insufficient evi- 
dence IS afforded of the true nature of the disease, thus rendering a ra- 
tional ciiticism of his method of tieatmcnt of less value 

As stated in the introduction to this section, our purpose will best 
be served if we follow Pappenheim’s broad classification of pernicious 
anemia into two types — those without known cause (Biermer’s or Addi- 
son’s ciyptogenic anemia), and, secondly, those where the cause is known 
(phaneiogciietie, or secondaiy, pernicious anemia), in which the blood 
pictuie is that of the idiopathic cryjDtogenetic type hut the cause is clear 
Briefly, the symptoms are those of piogressive general weakness, with- 
out noticeable emaciation, gradually increasing profound anemia, dyspnea, 
veitigo, slight edema of the subcutaneous tissues, palpitation of the heait 
inci eased on exertion, digestive disturbance with periodical attacks of 
diariliea, geneial signs of indigestion, wuth nausea, frequently vomiting 
Further, numbness and tingling in the extremities as a result of the 
involvement of the spinal cord, and tenderness over the long hones, due 
no doubt to the changes in the marrow, form some of the important clinical 
features of the disease 

Bemissions often lasting months and even years occur in the idiopathic 
type, though invariably after one or more i elapses the patient giadually 
fails, dying from exhaustion or coma, or, more rarely, from hemorrhage 
of the mucous membranes 

The blood picture in its typical aspect has the following features The 
red cells number less than 2,000,000, the color index is high, and the 
leukocyte count under the normal Poikiloeytosis is marked Abnormally 
large red cells occur (megalocytes), with polychromatophilia, and there 
are many nucleated forms of varying size (megaloblasts, normoblasts) 
Of the leukocytes the polynucleai forms are relatively diminished and 
the lymphocytes correspondingly increased. 
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In the remissions the blood pictuie may almost resume the normal or 
assume the characters of a secondaiy anemia from other causes 


General Treatment 

Medical science has of late yeais paid much attention to the treatment 
of pernicious anemia, and many new features have been discoveied to aid 
in the methods of alleviation Ilitheito, however, no means have been 
found that indicate very gieat oi decided progiess in minimizing the 
giavity of the piognosis 

Hygienic, dietetic, mechanical, and arsenical treatment often do much 
good, and theie are otlieis who think that cures would be less lare weie 
these patients to come earlier for treatment Be this as it may, it cei- 
tainly seems to be of impoitance to begin the cure as soon as possible, and 
hence to make an eaily diagnosis 

In genci al one may say that no treatment can be foretold as successful, 
and often what is of no good to one proves beneficial to another Rest is 
an essential, and where the signs are at all well marked and fatigue easily 
induced the patient should remain in bed, or at least in the recumbent po- 
sition 

'Waimth IS essential, and to this end the use of flannel gowns should 
be advised, while fiesh air and sunshine and a salubiious climate aie 
among the most impoitant of all modes of treatment High altitudes aio 
distinctly contiamdicated 

It has been our habit m the Royal Victoria Hospital to place those 
suffeiing from pernicious anemia under the influence of sun and fresh air 
as much as possible, and the results, even in the absence of any other tieat- 
ineiit, have at times been remarkable 

The mouth should be cleansed several times daily, and the teeth caie- 
fully attended to, not only in view of Hunter’s theory that oral sepsis is 
fiequeiitly the cause of the disease, but because the appetite itself is im- 
piovecl and the patient’s general nutrition better maintained This has 
the additional benefit of keeping the alimentary canal cleansed and is of 
protection against vomiting 

Diet. — No haid and fast lules can be laid down for the dieting, be- 
cause of the well-known idiosynciasies in regard to food to which these 
patients aie liable The moie food that can be taken without causing in- 
digestion and anoi exia the better 

The food should be nicely served and given in small amounts fre- 
quently, and always as liberally as possible Eor a fickle appetite milk 
and milk food with eggs, meat ]uice, and jellies are readily borne Red 
bone marrow, fresh and uncooked, and served with pepper and salt, has 
been highly recommended, not as a specific, however, but merely as a food, 
and Croftan lays stress on the need of forced feeding with excess of al- 
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bimiinons foods, giving from five to six feedings in twenty-four lioiirs, as 
well as lectal feedings of piotcids twice daily 

Alcohol in the foim of whiskey, burgundy, claret, or hock may he 
taken in small quantities 

Giawitz has recommended a diet consisting chiefiy of milk and vege- 
tables, with lavage of the stomach eveiy second day, and daily enemata, 
while by the mouth he gives aisenic and hydrochloiic acid This treat- 
ment, howevei, which deals in a geneial way wuth a disease for which the 
individual treatment is all-important, is scaicely woithy of serious con- 
sideiation Lavage of the stomach eveiy second clay, for example, has 
scaicely a rational basis, when we know of no condition in the gastric 
mucosa that demands either washing out or stimulation The atiophy of 
the gastric follicles, which is a degenerative piocess, and the consecutive 
absence of hydrochloric acid fiom the gastiic ]uice would not seem to be 
easily influenced by internal liydrotberapy of this kind While, on the 
othei hand, the effort leqimed to carry out this treatment is by no means 
trivial to a patient suffeiing fiom pernicious anemia 
Oxygen — Oxygen tnhalahons are, as a rule, useless 
X-ray, — Mosse, in a senes of observations, has shown that prolifera- 
tion of megalohlasts occuis as a result of X-ray treatment given over the 
long hones 

Eavorahle lesults were shown by Tlynek in eight cases and by Eenon 
and Tixier in one case (combined with the use of diphtheria antitoxin), 
hut this treatment is not as successful as one would be led to believe 

Hydrochloric Acid — The use of hydrochloric acid has been advocated 
by many authoiities and with good reason The absence of this ingredient 
from the gastric juice may or may not be a reason for its employment, but 
the practical lesults from its use have been time and again witnessed by 
the writer 

We are in the habit of administeimg it in the form of 5-10 drops in a 
wineglass of watei, to be sipped during ten minutes after food, with the lesult 
that digestive disturbances often improve, food is better borne, and diarrhea 
often ceases 

Arsenic — Byron Bramwell (45) has very successfully studied the use 
of aisenic iii pernicious anemia In a large piopoition of his patients 
marked impiovement and, in many cases, temporaiy cures resulted from 
this treatment, which w'-as intiodnced by him in 1877 

The improvement under arsenic is gieatest m the fiist attack and in 
cases in which the patient can take large doses, but in the majority of 
cases, notwithstanding the arsenical tieatment, relapses occur and death 
ultimately takes place 

Arsenic, then, is sometimes useful, and at other times has no effect 
and at othei times again, while beneficial at fiist, soon loses its value. 
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There aie those (Gimn and Eelthanij 51) who think itti action is pro- 
tective to the icd cells hy being antiheniol^ tic, as pio\ed ])y its action on 
blood to which distilled water is added — the arsenic beconics lapidly 
milted to the corpuscles and henioljsia does not take i)lace In strong 
doses, howevei, arsenic ajipeais to be a poison of the blood, being destruc- 
tive to it and to the hematopoietic oigans, causing neciosis ot these tis- 
sues, 1 educing the nunibei of elements, and producing degenciatne lesions 
with phenomena of the type of maciophage This destiiiction gi\e& way 
secondaiily (in the case of acute intoxication) to a pioeess of icuimation 
The led cells aie mcieased and a mild mycleima takes place because of 
the leaetion of noimoblastic and neutiophile types in the inaiiow, followed 
by a mild leawakemng of the myeloid activity of the spleen and glands 
In chronic intoxication both processes of destiuction and lepair evolve 
side by side The anatomical featuies which piesent themselves aie as 
follows Destiuction lecognized by the ordmaiy phenomena of macro- 
phage, sometimes resulting in pigmental y sclerosis in the spleen, regen- 
eration with leaction in the marrow, and in-^eloid activity in the spleen 
and glands, and hyperplasia of splenoglandulai follicles The condition 
of the blood reflects the conflict of these two piocesses (Lefevre) 

Aisenic in medicinal doses, then, is not, properly speaking, hemolytic, 
but the contiaiy, foi it ultimately excites hematopoiesis, acting similarly 
to the supposed good effects of the X-rays 

Varieties oe Aesenic — EowleEs solution is the foim of arsenic most 
commonly employed in anemia, and is probably the most useful of all for 
routine administiation This consists of the liquor potassii aisenitis, con- 
taining 1 per cent of arsenious acid It is usually administered in gradu- 
ally increasing doses, beginning with 3 diops (0 18 c c ) three times daily, 
and inci easing one diop at each dose every third or fouith day until 
20 to 30 diops (1 2 to 1 8 c c ) aie given in the day 

In Erance the hypodermic method is preferred A combination is 
made of equal parts of the solutio potassEe arsenitis, 1 per cent , and solutio 
sodii chlor ,133 per cent , and of this 6 to 20 drops are given daily for 
two weeks, followed by one week of abstinence 

Many other forms of arsenic aie used, as the liquor arsenicalis hydio- 
chloricus (dose 2 to 8 m , 0 12 to 0 48 c c ), pil arsenicalis, containing 
puie arsenious acid (gr 1/GO to 1/20, 0 001 to 0 0032 gm), etc, but 
it IS questionable if any of the other vaiieties, including the organic com- 
pounds, are moie beneficial than the old-fashioned Eowler’s solution 

Oeg-awio Aesemto Compouxds- — ^Yaiious organic prepaiations, and 
especially the salts of cacodylic acid, have lately been much in vogue as 
being less toxic than metallic arsenic Thus, when Eowler’s solution is not 
well borne, one may use sodium cacodylate intramuscularly in doses of 
% to 3 gr (0 03 to 0 20 gm ) 

The organic compounds are best given subcutaneously, because, being 
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taken by tbe leukocytes and distiibiited directly to the tissues, they are 
probably less poisonous to the nerve centers than is metallic aisenic AVlieii 
taken by the mouth oiganic arsenic is apt to be acted upon by letlueing 
agents and broken up into metallic arsenic, and the advantage ol the less 
toxic organic piepaiation is thus lost 

Among favorite salts of cacodylic acid recently recommended may be 
mentioned the arsycodyle, neoaisycodyle, feincodyh^ farocodyle, and the 
disodiiim me thylai senate (arrhenal), all puie arsenic compounds eun- 
tainmg TO per cent of* latent arsenic The last-named arihenal, “new 
caeodyle,” is said not to be transformed into cacodyle oxid when taken by 
the stomach Tlie dose is 2/3 to 3 grs (0 042 to 0 20 gm ) by moulli < * 
hypodermically 

Arsenic, however, is apt to disagiee in any form and must not bo 
“pushed’’ without careful observation This applies especially to the 
organic forms, for neither the degree of their i dative toxicity nor the exact 
limit of then theiapeutic dosage is as yet fully established 

The aiylai senates are aromatic salts of arsenic acid in which ihe or- 
ganic radicle that replaces hydioxyl in this acid consists of phenyl, toxyl, 
xylyl, 01 naphthyl Of recent yeais the compounds atoxyl and aisazetm, 
belonging to tins gioup, have been claimed to have especial value 

Atoxyl (sodn aminophenylarsonas, or sodium arsenilate) contains 2T 2 
per cent of arsenic The dose by the mouth is % to 3 gis (0 05 to 0 20 
gm ) daily for three weeks out of every four. It is best given, however, 
hypodeiniically, a 15 per cent to 20 per cent solution being employed, 
it should be freshly piepared with cold boiled water and should be slightly 
warmed before using to insure a complete solution of the drug One be- 
gins by using 6 m (0 35 c c ) of the solution, increasing the dose each 
day until 5 grs (0 30 gm ) of the drug is given daily, continuing this 
for four weeks, then reducing the iiiimbci of injections to two a week, 
and then to one a week, then omit treatment foi six to eight weeks 

It IS said that atoxyl acts by primarily deoxygeiiating the tissues, thus 
leading to an increase in the blood elements, in a similar way as poly- 
cythemia occiiis in high altitudes It fiist destroys iiarl of the blood, giv- 
ing rise to acute deoxygenation, and this is followed by increased blond 
formation It thus acts similarly to small repeated bleedings, and in the 
same way, too, as does tuberculin 

Acetyl atoxyl or aisazetm {sodium acetyl'p-amino-plLenjl-arsonate syn 
sodium acetyl ai semlaie) This is a still newer form of the aryl-arsonates 
than atoxyl, and one 'which seems to be a powerful agent for increasing 
blood foimation, acting either by stimulating the bone mairow or by weak- 
ening disease agents. This discovery of Ehrlich’s lesulted fiom the un- 
pleasant and even dangerous effects which atoxyl was known to produce in 
some cases, and which led to the attempt on his pait to obtain a com^oound 
of similar action but of lower toxicity. As its name implies, arsazetin is 
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atoxyl, with an acetyl laclicle added It is a white, easily soluhle powdei 
which can be heated to 130° 0 without decomposition, and can therofoie 
be leadily steiilized and icsteiilized, an iniinense advantage in hypodei- 
mic use It has been proved expei imentally to he iiinch less toxic than 
atoxyl, and it is also ielativel;y fiec from unpleasant eheets Sneh eftc'cts, 
liowevei, sometimes do occui, especially in women, and the patient’s tol- 
erance should therefore first he tested by small doses Optic atrophy oc- 
cniicd in a numbei of cases 

Klemperer (55) described arsazetin treatment in six eases of per- 
niGions anemia Only 0 60 gin (9 grs ) was used for two successive days 
each week, with remarkable results The red cells rose at the late of 200, 
000 to 500,000 per week, and in one patient fiom 440,000 to 2,320,000 m 
eight weeks, but in each case when 4 8 gm had been used the good results 
ceased, that is, there was no further inciease in the led cells 

We should not give too large doses of this drug, both on account of the 
untoward effect it may have, and because the results in anemia are thought 
to be better when it is given m small quantities Neisser^s (58) directions, 
which were followed by Klemperer, are the best Tie recommends 0 50 
gin (7% grs ) given in heated solution hypodermically or by the mouth 
Then rest eight days and repeat until 4 8 gm has been given 

Ehilich, however, thinks arsazetin is no better than atoxyl for many 
diseases, while admitting that small doses of it seem to favorably influence 
diseases of the blood 

Salvmsan {‘'GOG'') — ^Byron Bramwell (61) used salvaisan in seven 
cases of pernicious anemia and obtained marked benefit in four of these, 
where previously arsenic in other forms produced but little improve- 
ment. 

The favorable results were most striking in the flist two cases re- 
ported In these four doses of 0 2 to 0 3 gm. were given inti amuscularly 
at intervals of three weeks In one case the blood rose from 1,350,000 
to 3,200,000 and the hemoglobin from 30 per cent to 72 pei cent In 
the second case the red cells rose from 990,000 to 3,360,000 and the 
hemoglobin fiom 30 to 70 per cent, and this improvement continued 
long after the ^^606” was stopped 

Leehe (62) has had a similar successful result with a case of per- 
nicious anemia which proved to have a luetic basis Tie draws the con- 
clusion that anemias yielding to treatment with “GOO” are probably of 
syphilitic oiigin, and suggests this as a point of diagnostic value Others 
have had a similar expeiience In one case of pernicious anemia the 
writer found no benefit from “606,” and lepeated the dose when the pa- 
tient was %n extremis with no good results. 

Transfusion — One needs but a glance at the literature on immunity 
to realize that at the present day we are again m the midst of humoral 
pathology. 
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It was in the beginning of the 19th century that transfusion was first 
used to save ]i±e in the case of acute anemia^ and since then from time to 
time animal blood was used, and sometimes with good effects, and then for 
many decades the medical woild neglected its importance 

In 1874 Eoisnot used defihrinated blood intiavenously in a case of 
seveie hemorihage with cure And more recently the successes of Ewald 
in 1896, of Moiawitz, Oahu, Schultz, and Orile have reawakened inteiest 
especially m the treatment of blood disease Excellent lesults, moreover, 
have been lecorded in cases of severe anemia by Quincke, Biackeniidge, 
and Affleck 

Two ways of transfusion are recoided Eiist, the arm-to-arm trans- 
fusion — and, second, the in 3 ection of ficsh defihrinated blood 

In hemopliiha Duke f65) employed dnect transfusion in thiee cases 
with great ineiease in the platelets, the bleeding time became normal, and 
the perilous condition was tided over 

It is of the greatest importance that the donor’s blood, and that of the 
recipient, should be homologous, and this must fiist he ascei tamed by 
hemolysis tests One takes a few drops of the defibrmated blood or serum of 
the donor and mixes it with 10 to 20 drops of the patient’s blood, and after 
one-half to one hour obseives macroscopieally in viiio for agglutination 
and hemolysis If there be no hemolysis, transfusion would take place 
successfully and the effect resemble that of a simple sodium chlorid m- 
]ection This conclusion is an cmpiiical one only, for the conditions 
in vitio and in mvo are not identical, hut experience teaches it is fairly 
safe 

Hehling and Weil (69) give the following practical proceduie for the 
accuiate cariying out of the hemolysis test Eive c c of blood are with- 
drawn from a vein at the elbow of each subject, patient and donor Of the 
bloods thus obtained expel 1 c c of each into two test tubes, each contain- 
ing 4 c c 1 per cent solution sodium citrate (to prevent clotting) Pass 
the remainder into sterile test tubes and allow it to clot by standing Oen- 
trifugalize the citrated blood four times, washing after each successive 
centrifiigalization, so that all trace of native serum is removed After the 
last centi if ugalization suspend the red cells in fifty times their volume of 
isotonic saline solution (making a 2 per cent solution of led cells) Then 
pour off the serum from the clotted blood in the othei test tubes Hext 
test the serum of each indiMdiial against the red cells of the other, and 
retain the balance of the suspension of red cells as a control Eour test 
tubes are thus finally obtained containing (1) patient’s serum and donor’s 
red cells, (2) donoi’s serum and patient’s red cells, (3) suspension of pa- 
tient’s led cells, (4) suspension of donor’s red cells Place all four tubes 
in the incubator at 100° E for two hours and then place in ice chest over 
night Hote presence or absence of laking next morning 

The dangers resulting from the mixture of non-homologous blood sera 
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are well illiTstrated in tlie case lejioitcd hy Peppei and ISTeslntl, in wliiclp 
after ti ansf ii&ion by aiteiiovenons anastomosiSj an obscuit' lienioiiliagic 
state occniicd, with death, a few days latei from intense lieinoly^is 

One does not leqniie a diiect aini-lo-aiin tiaiiblnsion, and the old 
theory of Paniim^ in 18G3, that defih) mate d hlood was ecpially efficacious, 
still obtains 

In the use of defibi mated blood thice methods aie recommended, the 
subcutaneous, the inti amusculai , and the inbavenous 

The quantity of blood employed seems less imjioitant than the specific 
action, though whether this specific action chiefly affects hemopoiesis or 
IS the eflect of an antitoxin in the in]eeted blood acting against the hemo- 
lytic viius is unknown Some use little blood, 6 c c , others use much more, 
and Sachs, in one case, employed 400 c c There seems to be no doubt, 
however, that the quantity is of some importance, for one luufet inject a 
sufficient quantity so that llicie will be enough of the specific to act as 
a hemopoietic agent It was to this that Morawitz attributed Ins success 
over those who used smallei amounts 

The subcutaneous method with subsequent massage was first employed 
by V Ziemssen many years ago So painful was this method that cliloio- 
form narcosis was used von Ziemssen believed in the actual tiansplanta- 
tion of the blood, finding increase in the hemoglobin and led cells in 
tiventy-four houis. This, however, has proved to be wrong, and later even 
he himself pi ef erred the intiavenous injection of fresh iion-defibi mated 
blood 

Guido Mann (61) records three cases of post-hemorrhagic anemia with 
lecovery after the use of the subcutaneous method of injecting fiesh non- 
defibrinated blood, 20-26 c c. daily, or every second day for weeks 

Huber, on the other hand, tiied the intt amnsculai method It seemed 
obvious to him that the mere transfusion of 200 c c of blood wmiild not in 
itself cause increased hemoglobin and red cells, and the amount was too 
small to take an essential part in the function of the blood pe? se, noi Avas 
it likely that the newly introduced red cells would live long m the other 
anemic blood Hence his view that the action Avas due to some antitoxin 
or some excitor of bone marrow function For tins reason he considered 
the iiitramusciilar and subcutaneous methods as probably equally effi- 
cacious with the intravenous, and his results bore out his conclusions 
10 to 60 c c of defihi mated blood weie used, and the improvement m the 
red cells and hemoglobin was quite lemarkable in four out of the five cases 
quoted by him 

Weber employed the 'intiavenous method chiefly, and had various re- 
sults in several cases of different forms of anemia — two of aplastic 
anemia died, one of pernicious anemia improved, and others of doubtful 
character got well The red cells seemed to increase, hut Weber recom- 
mended supplementing this treatment with arsenic and good food IIis 
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results on tlie whole may be considered as satisfactory He used 5 c c 
of defibrinated blood 

Moiawitz repoits success m three out of six cases, and one failuie, the 
other two cases having passed out of his obseivation too soon to pioiiounce 
upon the results Of the three successful cases one had been subjected for 
three weeks to an eneigetie arsenic cuie and had giown progressively 
worse, but after the employment of tiansfusioii the blood picture slowly 
returned to normal In the other two cases an absolutely bad prognosis 
had been given before tiansfusion, and in both the blood attained practi- 
cally to the noimal The favorable results did not show until two to thiee 
days after the transfusion, hence his conclusion that the action is not di- 
rectly due to the tiaiisfused red cells, but rather to an irritation of the bone 
marrow He used 200 c c of defibrinated blood 

A larger senes of cases was treated by Hanssen In twenty-six cases 
of anemia of varying causes sixty-one transfusions were performed Of 
these fifteen were eases of pernicious anemia, and of these six gave very 
good results. In two others the results were brilliant, and in the seven 
others improvement was observed In one ease of aplastic anemia re- 
peated transfusions bi ought temporary relief each time, though ultimately 
the patient died 

Bovaird (63) has recently recorded some striking results even more 
favoiable to the importance of transfusion In his case immediate im- 
provement occurred, the extreme pallor was changed rapidly to the color 
of health, the vitality increased and the hemoglobin was improved to an 
extraordinaiy degree, and the improvement lasted for months 

The dangers of transfusion may again be mentioned Eirst of all 
hemolysis, anaphylaxis wuth sudden collapse, great dyspnea, cyanosis, 
chill and lever, and the result is sometimes fatal 

So far as pernicious anemia is concerned one may say that tiansfusion 
IS of dubious value, and, tbongb it has temporary beneficial results, ulti- 
mately these cases do not recover Eor a time the appetite may impiove, 
the dyspnea become less marked, the fever dimmish, and even hemor- 
ihage may absorb As a last lesort, -when the patient is in extreims^ trans- 
fusion may often produce temporary revival 

Serum Therapy. — This di:ffers from injections of defibi mated blood 
ill that the serum separates only from the clot instead of the fibrin being 
whipped up and removed 

Horses that are repeatedly bled, for example, in the making of diph- 
theria serum, develop m tbeir seinm a kind of active liematopoietiiie, so 
that one may rationally give this serum to anemic patients, say in doses of 
10 e c , two or three times a week for two or thioe weeks, and manifest 
benefit may result, even greater than under arsenic and iron, and there 
need he no danger in the treatment 

The serum may sometimes he given in anemia with benefit by mouth in 
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doses of 10 c. e for four consecutive days, then lost twenty days and 
repeat again, always upon an eiiipt^ btoniach Noiiiial lioihe-seiiini has 
also been given by month in dyspepsia, tiibeiculosis, etc , with good effect, 
which has laised the question whether the serum does not exert some 
stimulating effect on autocylolysis 

Eoi the same reason such treatment might be used m cryptogenetic 
anemias of an unyielding character 

Gilbert and Weil (12) leeoid three successful cases treated with in- 
jections of 40 c c of blood seium fiom a rabbit which had been repeat- 
edly bled and lendeied anemic Gieat amelioration followed, hut only of 
a tempoiaiy character, because the cause of the hemolysis evidently per- 
sisted 

Plasmotherapy. — Plasmotheiapy has been much lauded, especially by 
the Eiench, and several interesting theses have been -wiitten upon the sub- 
ject By plasmotherapy is meant the theiapeutic use of the protoplasm of 
the cell freed fiom its envelope (hemoplase). 

The action is supposed to be based upon the chemical composition of 
the cell, upon a plasmic energy, and on active piinciples, etc , acting ac- 
cording to the laws of immunity within its substance 

Plasmotherapy is consideied by its supporters to be better than sero- 
therapy, because antitoxic bodies are elaborated by the protoplasm and 
are only secondarily in the serum, and because it also contains the 
hemoglobin, lecithin, cholesteiin, etc , present m the cell piotoplasm 
Por a similar reason plasmotherapy should be better than opotherapy, 
because in opotheiapy the protoplasm is inhibited by being shaken into 
extracts 

Thus hemoplase is a solution of blood plasma used in plasmotherapy 
It IS a solution, in an isotonic medium, of the active principles of blood 
coipuscles, the envelope of meit material being dissolved 

Metiiou oe Peepaeatiox — The blood obtained by bleeding is at once 
mixed with a saline solution, energetically centiifugalized, and decanted. 
The coipuscles aie washed with isotonic liquid several times and the or- 
iginal volume is restored with distilled water, then biiskly frozen several 
times, heating each time to 35° C This bieaks the envelopes of the cor- 
puscles and liberates the substances contained in the protoplasm To sep- 
arate the debus of cells centrifiigalize again, decant the liquid, and make 
isotonic with saline solution, filtei and preserve in sterilized flasks 

The blood from the sheep or ass will do, and thus prepared will keep 
from twelve to flfteen months The resulting liquid is red, eleai, and 
odorless, containing oxyhemoglobin It must be kept below 80° 0 to 
prevent coagulation By weight 100 gms is equivalent to 4 6 gms hemo- 
„globin Toxicity is slight, it is nonirritant to the kidneys, and may be 
used subcutaneously. 
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Method of Admihistkation — The usual mode of administration is 
10 to 20 c c given intiamusculaily e^miy two oi three days br ten to 
twelve doses 

Advantages — Clinical expeiinients seem to show that it has antitoxic 
and tonic poweis Its absolute simplicity and mnocuonsness and the sim- 
ile 1ecluii(|iie aie featuies winch commend it in place ol tiansfnsion or 
similar methods, and there is no dangei of embolism A moie wide- 
spiead use of this foini of treatment is necessary before passing judgment 
upon its efficacy 

Plot, ill his thesis, 1900, lecords eleven cures in several forms of 
anemia, none, however, pernicious in type 

Hemoplase may now be obtained commeicially without the inconveni- 
ence of pieparing it It is made in the Lumiere laboratory, Pans, by Dr 
J Ohevrotiei, and is sold in small sterile closed flasks, each containing 
10 e c , that is, the ainonnt of one do^c 

Hemolysin Treatment of Pernicious Anemia — Courmont and Andre 
have recently investigated the therapeutic value of stimulation of the bone 
marrow by the inducing of meio destruction of blood The obseivation 
of Bordet (80) that the seium of animals injected with defihnnated blood 
becomes hemolytic led lo the suggestion by Met clmikott (84) that such 
‘yeinm, if hemolytic in large doses, should stimulate hemopoiesis in small 
quantities A senes of experiments were done by Cantacuzene (81), Bie- 
lonskj (79), and Metcbnikofi and Besiedka (84) on amnials and human 
subjects, and on a series of patients suffering from mild grades of anemia, 
which verified Metchnikoff’s hypothesis 

On the basis of these obseivations Oonrmont and Andre (82) treated 
several cases of severe anemias by the injection of serum from two goats 
which had been rendered hemolytic by the injection of human defibrinated 
blood The results warranted the following conclusions. (1) Injections 
of licmolyiie sera pioduee an increase of red cells and an eosmophilia, (2) 
such injections aie painful and also the process is too complicated for gen- 
cial theiaxieutic practice Moreovci, slight anemias yield readily to treat- 
ment with iron Therefore this measure should be reserved for use in the 
severe grades of anemia only, that liavc shown themselves refractory to 
other means (3) In the eases treated the results were favorable m some, 
while ill others the condition remained intractable Einally in all the 
remedial effect was temporary, not curative 

Engel, following a slightly different line of thought, treated a case of 
intractable chloi anemia by repeated injections of labbit serum which had 
been rendered hemolytic by the intioduction of defibrinated blood from 
the anemic patient herself, the theory being that the toxin cansing the 
anemia in her would give use to its own specific antibodies A cure re- 
sulted, no other line of treatment being employed 

While these investigations are of much interest the therapeutic value 
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of the hemolysin treatment of anemia has not by any means been cstab- 
lished 

Cholestenn.-Jhe piesence of cholesteiin in the blood cells was first 
made known by Hoppe-Seyler, and its piesence ii, the seinni iias detccled 
by Huithle, and it has been demonstiated by successive ohsciicis m iiiac- 
tically all the organs of the body, as well as in the hone m.m<,w subcu- 
taneous fat and milk In the led blood cells it e.Msts in piopo.i.ons oi 
0 04 to 0 06 pei cent In the seiuin 0 2134 to 0 It) per cent 

Its physiological impoitanee, howevei, was not lecognized until veiy 
recently, when the studies of the lipoid bodies, of which cholesteiiu one, 
have shown the marked antihemolytic powers which cholesterm po'^sesscs 
both in vitro and in vivo 

Keieher (93) showed that the hemolysis of kohialezitlnd can ho 
checked by giving cholesterm to lahhits A proof of the mci cased aeciimn- 
lation of cholesterm m the blood seiiim is furnished by the fact that serum 
of animals immunized in this way by cholesterm fuinishes a innch hiohei 
piotection against saponin hemolysis than the serum of untreated contiol 
animals Further, the well-developed anemia pioduced in animals by 
kohialezithid can he almost completely banished by cholesterm tieatnient, 
and urobilin disappears from the urine, showing that the hemolysis has 
been checked 

It is reasonable to suppose, therefoie, that cholesterm given to anemic 
individuals should, on the same principle, produce a use of cholosteim 
m the blood and create protection against hemolysis As cholcsteiniesteis 
are not antihemolytic the greater part of the increased cholesterm must 
exist free in the blood 

Klemperer (90) is among those who regaid its use with favor He 
explains the nsefnlness of the drug as the exertion of an inhibitoiy action 
upon an antikatalytic substance, lather than by assnmmg a]i\ diieet com- 
bination between it and the poison of anemia He lemaiks that while the 
antihemolytic powers of cholesterm haie been proven in vitio, and also in 
experimental animals, it is not at all clear that m pernicious anemia the 
virus at work is hemolytic in character 

He points out that while cholesterm in oily solution is very unpleasant 
to take, the treatment may he carried out in the food without aitificial 
medication, by giving much milk, cream, and butter as above Eight cases 
of pernicious anemia were thus treated h)' him with maiked benefit In 
only one of these, however, was the patient tieated by this method alone 
and without arsenic He conclncles both from lus own results and fiom 
those of Heieher that while cholesterm checks to some extent the action 
of the poison of pernicious anemia it does not exert any deeisive effect 
upon its course 

Iscovesco likewise found it useful m eertain hemorrhagic conditions, 
purpura, as well as in chlorosis and lymphadenoma, though not m per- 
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melons anemia To liim it seemed also that the choloslenn protects the 
human blood cells against serums and other hemolytic substances 

Otliei investigations, however, seem to show that chole^teiin has prac- 
tically no action on the globular resistance of the labbit, even thoiigli in- 
jected in a 3 pei cent oily solution winch uen1rah/c'h lieinoly^.in 'in ritio 

Dose — 30 to 45 gis (2 00 to 3 00 gm ) aie used daily, dissolved 
ill 100 e c of olive oil, making a 3 pei cent solution Tins may be 
taken in capsules, 16 c e in each, or it may ho flavoicd ivith 01 nientli 
pip and taken in teaspoonfnl doses throughout the day Oi else 33 grs 
(2 10 gm ) may he given daily in 1 liter of cream and 200 grams of butter, 
for these substances contain cholesteiin ellieis to the required amount 

Organotherapy. — In pernicious anemia this is expiessed in the use of 
bone mariow It is doubtful if bone inaiiow in peinicious anemia is 
useful for anything else than as a mere food Accoiding to some its mam 
benefit arises from the glycerin with which it is prejoaied, foi, as we shall 
see later, glyceim in itself is recommended as efficacious in the treatment 
of severe anemia 

We aic indebted to the Ereneh foi their advocacy of hone manw 
theiapy, and they lecommend it especially in those cases wliere myelocytes 
and normoblasts swarm, that is, where gieat activity ot the hone marrow 
IS obvious On the other hand, they regaid it as useless in the aplastic 
variety 

One usually selects the raw marrow from the long bones of the calf, 
and gives at least 2 to 3 ounces daily It may he used in the foim of 
sandwiches, as lecommended by Eiasoi, or in well-seasoned hioth — or a 
glycerin extract may be made with alcohol, though no preparation is so 
good as the fiesh marrow bone 

The following prescription is sometimes used in the form of a jelly, 

Hed mairow, 1 part. 

Port wine, 3 parts 

Gelatin, q s. 

Glycerin, q s, 

Oeeh reports a case of peinicious anemia treated with 0 60 gm. fresh 
calves’ marrow daily for five weeks, with marked remissions for a time, 
but later on a fatal result In this case no myeloid reaction was visible 

Glycerin — Yetlesen (95) reports remarkable results in two cases from 
the use of glycerin One tahlespoonful Avas given three times a day with 
the jiiice of half a lemon 

In one case after one month’s treatment the red cells rose from 990,000 
to 4,360,000, and the hemoglobin from 20 per cent to 69 per cent He 
thinks the success of the organic extracts of the hone marrow depends 
npon the glycerin with which these are extracted. 
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Tallquist and Paiist believe that pernicious anemia is a result of pois- 
oning by oleic acid, and that glyceiin combines witli this to form a barm- 
leas compound 

The Antiseptic Treatment of Pernicious Anemia —But little can be 
said as to tlie veiy gieat benefit that has been asciibed to the use of anti- 
septics It was supposed that these might act against the infective pro- 
cesses which pioduce hemolysis 

William Hunter (39) recommended oral asepsis with forced feeding 
and seiuiii theiapy, hnt the results of his treatment, except in the case of 
oidinaiy secondaiy anemias, are more than doubtful 

j\Iany so-called intestinal antiseptics have been recommended, and vari- 
ous degices of improvement have been recorded It must always he le- 
meniheicd that remissions fieqnently occur spontaneously, and many writ- 
ers believe in the efficacy of no treatment whatever, or do not believe in the 
efficacy of any tieatment whatsoever, so that even when occasional im- 
provement IS lecorded by the use of glyceiin of carbolic acid, bicliloiid of 
ineicnry, beta naphtliol, bismuth, and salol the relations between cause and 
effect must be fiist proven 

In the same category come such treatments as gastric lavage and in- 
testinal 11 ligation Apart from their aid in the administration of arsenic 
then value is very dubious 

Stiumpell, indeed, regards lavage as quite useless But this is not the 
only extieme tried in the treatment of pernicious anemia Burch has 
even lecommended appendico&tomy and intestinal lavage thioiigh the open- 
ing, wdiile others have lecommended the use of antistreptococcic seium, 
because foi sooth, streptococci were found in the month and teeth Cor- 
lainly if this serum is of any benefit it is quite apart from its specific 
action upon stieptococci 

The Treatment of Special Symptoms.- — The gastrointestinal symptoms 
reqniie special caie Apart fiom watching the arsenic and the diet it will 
be found iiecessaiy to keep such patients at rest, and wheie diaitliea exists 
to give bismuth salicylate 

Wlieie constipation exists, on the other hand, great care should be ex- 
eiciscd legarding purgatives and only the mildest laxatives should be 
gi\ en 

Whei G hemon liages occur the treatment should he as much as possible 
local Nasal oi uterine bleedings should he tieated by adienalin chloiid 
on gauze tape Bor intestinal hemorrhages food should he withch-awn and 
sty^ilic pill administeied with lead and opium Where the bleeding is low 
down in the bowel astringent lavage may he helpful For liematGiiiesis 
ice, silvGi nitrate, and withdiawal of food aie usually all that is necessaiy 
Bad teeth should always be treated, tartar removed, and useless stumps 
exti acted, cavities cleaned and stopped Pyorrhoea alveolans should be 
treated with the brush and some such wash as hydrogen peroxid. 
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Ifisomma is not uncommon, but where it is present a gentle hypnotic 
IS usually sufficient 

Wlieie co}d pains occur it is well to bandage the legs, which must he 
kept at rest, and if necessary sedatives may be administered. 
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CHAPTEE II 

LEUKEMIA AND HODGKIN’S DISEASE 
C. E. Martiit 

LEUKEMIA 

This disease, which was first deserihed by Virchow and Hughes Ben- 
nett in 1845, and later by NTeumann and Ehilich, is even yet far from 
being thoioughly understood 

Oiiginally two forms were desciibed by Virchow — the splenic and 
lymphatic varieties, until NTeumann deinonstiated its probable origin in 
the bone marl’ow This gave use to the conception of a thud variety, but 
Ehrlich, in his epoch-making work on this subject, showed that two 
great varieties alone existed, the one lymphatic, oiiginating in the lym- 
phatic tissues throughout the body {lymphoplasiic) , the other myelogenous 
(myeloplashc) , taking its origin, at all events chiefiy, m the bone marrow 
While it IS not even yet determined to what extent these two forms are 
correlated oi interdependent, yet, for clinical purposes, this classification 
will serve as a basis of therapeutics in this article It is important, how- 
ever, to realize that all forms of leukemia must be regarded, not as mala- 
dies of local origin, but as system diseases in which the hematopoietic 
apparatus in general undergoes selective hyperplasia 

Pappenheim (25) defines them as autonomous, but cryptogenetic, pri- 
mary malignant constitutional hyperplasias elective of the hematopoietic 
cytoblastic tissue parenchyma 

The new tissue is, however, not mere overgrowth of preformed cells, 
for heterotopia and metaplasia occur Lymphocytes and myelocytes are 
found in places m which they do not normally occur postembryonically, 
e g , myeloid metaplasia of the spleen occurs in myelogenous leukemia, 
and also lymphadenoid microlymphocytic metaplasia of the bone marrow 
in the lymphatic type Metastases, if they occur, are of minor importance. 
Hew cells are morphologically and chemically normal cells, thus differing 
from lymphosarcoma, and, although transitional and embryonic forms 
appear, they also adhere to the type of the immature blood cell 

The leukemias are leukemic forms (with special blood symptoms) 
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of the aleukemic process known as pseutloleukemia , and, vice versa, pseu- 
doleukemia IS nieiely an aleukemic leukemia, both conditions being char- 
acterized by hypeiplasia of the hemopoietic apparatus 

Both lymphatic and myelogenous foims of leukemia may be acute or 
chronic, and it may be said in geneial that all traiisitioiis occui, not only 
between these two forms histologically, but also clinically It is impoi- 
tant, howevei, where possible, to make a difterential diagnosis, bi’cause 
the prognosis and therapeutics differ accoidingly The cause is unde- 
termined, though some authorities are convinced that a toxin of exogenous 
or autointoxicative origin is at work. 


Lymphatic Leukemia 

The Chronic Type. — In this condition there is chronic hyperplasia 
with increased function of the lymphoid tissues thioughout the body The 
lymph glands aie esp>ecially swollen, multiple lymphoid cell aggregations 
occur in all tissues and organs, the spleen is moderately enlarged, while, 
in the hone mairow, lymphoid elements are more oi less predominant fea- 
tures The thymus gland, the tonsils, the liver, the intestines, etc , all 
show multiple lymphomata 

The etiology of the disease is unknown Its duration is, on the aver- 
age, from three to five years, though cases have been lecorded which have 
lasted more than thiiteen yeais 

The Clinical Pictuke — Patients afflicted with this disease usually 
show progiessive weakness or emaciation, with pallor and gradually in- 
creasing painless enlaigement of the lymphatic glands throughout the 
body The cervical glands aie usually fiist affected Acute infiammatory 
distuibances are lare With development of the disease the livei and 
spleen inciease somewhat in size, the hones are tendei, but the metabolism 
IS practically unchanged 

The blood, howevei, shows chaiacteristic featuies, the small lympho- 
cytes predominate, often forming 90 per cent of the leukocytes, and 
sometimes the laige lym^ihocytes are inci eased Myelocytes, on the other 
hand, are uncommon, hut when piesent are of the fully matured variety 
Leukocytosis is the rule, but a few cases with a leukopenia, hut relative 
lymphocytosis, aie recorded The red cells and hemoglobin may be un- 
changed, though, with the development of the disease, there is diminu- 
tion of both Likewise, as the disease progresses, theie are poikilocytosis, 
polychroinasia, and cells with basophilic giauulations, and usually some 
nucleated red blood cells and a few megalocytes 

The Acute Type. — The acute lymphatic leukemia is but a variety 
of the chronic, and is often hard to differentiate from it The disease 
develops quickly, with fever, hemorrhages, gaiigiene of the mucous mem- 
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branes, and profound prostration, and, in tbe course of a few days, 
weeks, or months, death ensnes 

Histologically the picture resembles that of the chronic variety. 


Myelogenous Leukemia 

In this form there is extensive hyperplasia of the myeloid tissue of 
the bone marrow, and myeloid metaplasia in the other tissues of the 
hemopoietic system Not only, then, does the bone mariow show this 
change, but in the spleen, the liver, the lymphatic glands, and tissues 
there is very marked predominance of granulocytes and myeloblasts 

Heie, too, the etiology is unknown, the disease is fairly uncommon and 
the duration averages several years 

The Clinical Picture — As a rule, the disease is ushered in with 
signs of general malaise, and patients show weakness, pallor, some emacia- 
tion, and disturbance of digestion The spleen enlarges early, and is often 
the only cause for which patients seek medical aid Gradual dyspnea, 
cough, fever, sweating, and palpitation ensue, and, later on, hemorihages 
from the skin or mucous membranes, defective vision and hearing are 
not uncommon Enlargement of the glands usually follows soon after 
the splenic tumor has formed, though sometimes this featuie may be 
quite absent Infiltrations of the skin are not uncommon. With advance- 
ment of the disease there are pressure signs from enlarging glands in the 
thorax and elsewhere The blood is pale, almost sticky, and very soon 
after the onset of the disease there is marked diminution in the red cells 
and hemoglobin, with increase in the blood platelets The red cells show 
the usual changes occurring in grave anemias, and the white cells are 
enormously increased Myelocytes piedominate. While the polymorpho- 
nuclear leukocytes may be relatively normal in amount, there is always an 
increase in all forms of myelocytes (neutrophile, eosmophile, and mast) 
In other words, the granular cells are notably increased, while the non- 
granular elements are least of all affected 

The myelocytes in this form of leukemia show all tiansition forms, 
thus differing from those seen in lymphatic leukemia, where the myelo- 
cytes are mature. 


Teeatment 

There is no specific for any form of leukemia, nor is there any cure 
In the present state of our knowledge the most that can be hoped for is 
the relief of symptoms and the prolongation of life The course of the 
disease, as has already been said, is very variable, the acute cases ter- 
minating in a few days or weeks, and the chronic cases sometimes last- 
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mg for many years In quite a few eases theie seems to be a spon- 
taneous improvement legaidless of any foim of treatment 

The piognosis would seem to be more gia\e in youth, also wheie a 
great anemia exists, or where there are hemorrhages into the skin oi from 
the mucous membranes The presence of diarrhea or dropsy likewise 
adds to the gravity of the prognosis, and rendeis treatment all the moie 
hopeless Theie is probably not much relation between the immediate 
prognosis and the condition of the blood According to some aiithoiities, 
in the mixed forms of leukemia in which lymphocytes and myeloGj-tes 
together predominate in the blood, the piognosis is more severe And 
others, again, say that the form of leukocytosis is not necessaiily of any 
prognostic value Where cachexia develops from inter current infections, 
the prognosis is grave and the end probably near 

Rest in bed is imperative, and the patients, in consequence, should 
avoid exertion of any kind, mental or physical, all excesses should be 
avoided, the diet should be nourishing and nonirritating, no drastic purga- 
tives should be given. 

Drug Treatment. — Very few drugs seem to have even a temporary 
effect upon this disease It has been claimed by many that arsenic is the 
only useful medicine It is given as follows 

Liquor potassii arsenitis 

Aq amygdal amara, of each 10 parts 

Two drops three times a day, gradually increase to 30 to 40 drops 
three times a day 

This should be used for months. 

Or the arsenic may he given hypodermically in 1 per cent solution of 
the arsenic acid and distilled water, this should be boiled for an hour, 
and five parts of phenol % per cent solution should be added One 
milligram of this should be given and increased up to 1 centigram in 
the same method as indicated above Many other drugs have been em- 
ployed, hut with none have there been any eneoui aging lesiilts 

Drysdale has recently recoided a rathei remarkable impiovement fiom 
the use of naphthalin tetiachlorid, 8 grams every three hours, and later 
every four hours The one result is sufficiently important to lender its 
trial interesting 

Treatment by Mixed Toxins. — Coley’s serum, that is, a mixture of 
the toxins of streptococcus erysipelatosis and prodigiosus, has been used 
frequently and with perhaps slight improvement, but the results are not 
so encouraging as by means of the X-rays, and such was recently the expe- 
rience of Larrabee, who treated six cases by this method and observed a 
slight improvement in three in whom arsenic had been of no benefit 

Tuberculin. — Tuberculin has also been used, but is not only useless 
but often dangerous. 
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Extirpation of the Spleen. — Tins has been tried, hut in nearly every 
case fatal lesults ensued This method is, moreover, quite iriational, and 
takes no heed of the pathogenesis 

Radiotherapy. — The tieatment of leukemia has had quite an impetus 
ever since Nicholas Senii, in 1902, published his leports of a case of leu- 
kemia temporarily cured by use of the X-ray The patient, hoivevei, 
died latei 

That the X-rays form a valuable adjunct to theiapeutics is now be- 
yond any doubt, and that they have a beneficial efiect that is sometimes 
peiinanent in the tieatment of diseases of the external tissues and super- 
ficial glands IS likewise eveiywheie recognized The experience of Des- 
plats (9), who caused a mass of cervical glands to disappear under this 
treatment, is now a veiy common event, and the disappearance in many 
cases seems permanent It is less common, peihaps, to find the deeper 
glands disappearing under this treatment, though Elischer and Engel 
(13) cured two massive mediastinal tumors by radiotherapy, in each case 
scar tissue of small size remained, and the subjective and objective symp- 
toms were entirely relieved 

111 iuherculous adenitis a favorable issue often occurs which Pirie (26) 
attributed to destruction of the giant cells, the bacilli becoming free and 
easily destroyed by the leukocytes The dosage must be measured, for 
too small a dose would stimulate giant-cell formation, and too large a 
dose would kill the leukocytes. 

Dupeyral (12), discussing the effect on adenitis, notes that on normal 
glands the X-rays have no effect, that they lapidly cure most inflamma- 
tory conditions of the glands, and that they have a most remarkable 
effect on the hard flbioid tubeiculous vaiiety Where these glands sup- 
purate, the pus should be removed and the X-rays then applied 

The value of radiotheiapy in leukemia has been the subject of much 
reseaich and discussion, the action being ascribed to various causes The 
results on the whole are regarded as palliative, as delaying the fatal issue, 
and as being at present the most satisfactory mode of treatment at our 
disposal 

Mode oe AcTioisr oe HoEWTaEu- Iebadiatioit — Heinecke established 
the selective action of X-rays on bone mariow and lymphoid tissue, and 
Warthin, in a most interesting series of observations, confirmed this work. 
Certainly lymphoid, myeloid, and epithelioid cells are most afiected by 
Hoentgen rays, with resulting degeneiation and disintegration 

Krause and Ziegler demonstrated the predilection for young cells, and 
proved that the X-rays killed the experimental animals by completely 
destroying the blood-forming organs and leukocytes in the blood, while 
inducing in the early stages degeneration m the spleen, temporary poly- 
morphonuclear hyperleukocytosis, and then a disappearance of lenko- 
cytes Under gentle iriadiation the spleen showed early desti notion of 
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lymphoid tissue, while hypei function occuired in the bone marrow, a 
secondary myeloid change They upheld Ehrlich’s dual theoiy that the 
antagonism o± the myeloid and lymphoid senes ot cells is kept in equilib- 
rium by spleen and bone maiiow 

It IS now geneially recognized that Eocntgen iriadiation has a selec- 
tive action foi lymphocytes and myelocytes — hence its use in leukemia 
Improvement occurs because these cells are removed from the blood and 
tissues where they collect This^ howevei, is a palliative, not a curative, 
measure 

Oettinger (23), et al , observed the cellular effects in leukemia treated 
by X-iays with the following lesults 

In myeloid leukemia, splenic ii radiation caused, first, slight polynu- 
clear incicase, and then rapid diminution of white cells, according to the 
amount of X-rays absorbed Myelocytes and eosinophiles diminished in 
number, though the percentage of the polynuclears was increased Eed 
cells also increased The spleen diminished rapidly Stiength and ap- 
petite impioved, but, after a time, relapses occurred, noi could the fatal 
result be averted 

In lymphatic leukemia, lymphocytes diminished under tieatment and 
the polynuclear peicentage was inci eased The white cells as a whole 
became less The spleen and glands lessened in size and showed macro- 
phage phenomena 

The radiosensibility of various types of cells has been studied with 
illuminating results by diffeient observers 

Henri Beclere and Bulliard (5) studied the effects on various forms 
of leukocytes, and their results may be epitomized by examination of the 
subjoined tables showing the effects befoie and after treatment. 

M B 39 yrs old Before treatment, Aug 28, 1908 Leukocytes 487,000 



Eelative Ho 

Absolute Ho 

Hormal Blood 


per 100 

per emm 

per cmm. 

Polynuclear neutrophiles 

. 32 8 

159,756 

5,100 

Polynuclear eosinophiles 

4,6 

22,402 

150 

Polymast cells 

06 

2,922 

150 

Medium mononuclears 

30 

14,610 

1,875 

Large mononuclears 

03 

1,461 

225 

Lymphocytes 

10 

4,870 

150 

Transitional cells 

06 

2,922 

150 

Xeutrophile myelocytes 

52 8 

257,136 

150 

Eosinophile myelocytes 

3.3 

16,071 

160 

Monomast cells .... 

. . 03 

2,922 

150 
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After treatment Eeb 10, 1909 Leukocytes 43,000 



Eelative Ho. 

Absolute Ho 

Hormal Blood 


per 100. 

per cmm 

per cmm 

Polynuclear neutrophiles 

62.3 

26,913 

5,100 

Polynucleai eosinophiles 

26 

1,123 

160 

Polymast cells 

30 

1,296 

150 

Medium mononuclears 

5 6 

2,419 

1,875 

Large mononuclears 

06 

259 

225 

Lymphocytes 

0.6 

259 

150 

Transition cells 

36 

1,555 

150 

Xeutrophile myelocytes 

18 6 

8,635 

160 

Eosinophile myelocytes 

13 

561 

150 

Monomast cells. 

1.3 

561 

150 


The results of this, investigation demonstrate in a most convincing 
manner the predilection in action of the X-rays foi neiitrophile myelo- 
cytes (i e 5 the predominating pathological elements), then for other myelo- 
cytes and lastly to a mild degree for noimal elements 

Eleven cases of leukemia examined by these authors with this purpose 
in view demonstrate this interesting fact A scale of sensitiveness of the 
blood element toward radiotherapy has thus been formulated by them as 
follows : 

Diminution under In- 
fluence of Treatment 


Heutrophile myelocytes 

138 9 

Eosinophile myelocytes 

39 3 

Basophilic myelocytes 

26 2 

Lymphocytes 

22 8 

Transitional 

22 6 

Polynuclear eosinophiles 

22 3 

Medium mononuclears 

21 5 

Polynuclear neutrophiles 

16 2 

Polynucleai basophiles 

14 2 

Large mononuclears 

10.9 


Elischer and Engel (13) find that the action on spleen and leukocytes 
continues long after treatment has been stopped 

The Leukotoxin Theory — Iiradiation of the spleen alone often suffices 
to get effects elsewhere Hence aio&e the idea that the effect of X-iays is 
to produce specific leukotoxins, which are diffusible throughout the body. 

Aubertin and Beaujard (2) insist on the leukopenia being the lesult 
of degeneration of cells throughout the whole system, and in spite of 
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normal oi increased function in blood-fonning organs It is a leuko- 
penia due to hypei destruction, not throngli insufficient formation of white 
cells 

It would appear that, as a lesult of the application of K-iays, lenko- 
lytie bodies develop Even serum fiom animals treated with X-iays, 
when injected into another animal, causes leukopenia, as does also extiact 
fioni irradiated spleen, whereas an extiact of a normal spleen induces leu- 
kocytosis 

Capps and Smith (6) have recently published a most inteiestiiig woik 
along these lines, which seemed to show that seium of leukemic patients 
who were improving under X-iays caused leukopenia when injected into 
animals, and when added to a hanging drop of leukocytes fiom another 
individual caused disintegration ot cells, especially the mononuclears, 
and, further, when injected into leukemic patients who had not been 
subjected to treatment by the rays, induced a drop in the leukocytes 
Such, too, were the conclusions of Harris after treating five eases, in 
foul of them with palliative results 

This pioduclion of leukopenia has been noted by others, thus, for ex- 
aranle, Luca (19) expei iinented with the serum of leukemic patients who 
had been successfully irradiated, with reduction of the leukocytes to nor- 
mal This serum was injected into other leukemic patients who had as 
yet not been subjected to X-ray treatment, and within two horns the white 
count was reduced, the maximum i eduction being attained in twenty-four 
hours The result, however, was temporal y and later a notable increase 
OGCuried On the basis of this observation the serum of iriadiated ani- 
mals was injected into animals in whom an experimental leukocytosis 
had been produced by turpentine, and heie, too, a temporary fall in the 
white cells resulted, but after two days this gave place to a marked in- 
crease 

TJnc Acid and Purin Bodies — ^Linser and Sick (18) reported 
that the X-rays cause increased iiiic acid and pniin bodies in the 
mine of leukemic and normal subjects who were placed on a puiin-free 
diet, and that the serum fiom healthv men treated with X-rays when 
injected into healthy individuals would cause increased uric acid and 
leukopenia — and on this basis argued the occurrence of a Roentgenitic 
leukolysis. 

Zuccola’s (35) observations showed that, after treatment, uric acid 
is considerably increased, and that this may be used as a guide to treat- 
ment, for where, during radiotherapy for leukemia, a rapid diminution 
of nric acid occurs, the treatment should he stopped Psendolenkemias 
submitted to X-ray treatment have much less elimination of nric acid, 
probably because the white cell destruction is less maiked 

Amhrozio (1) claims that he has produced diminution of leukocy- 
tosis, increased excretion of nric acid, and diminution in the size of the 
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spleen by injecting the irradiated blood serum of a healthy man into a 
leukemic patient 

Vas (30) studied more specially the elimination of nitiogen and am- 
monia He conliims the current opinion which attributes the elimination 
of pill in bodies to the destruction of the leukocytic nucleins, and he re- 
gaids the inorease of puim bases m the feces as a sign of giave impoit 
Titukapkutic Effects — The theiapeutic effects of X-rays diffei ac~ 
coiding to the type of leukemia 

In the myelogenous vaiieiy about 90 per cent are favorably affected 
(Taussig, 29), though none were cured As a rule the spleen diminishes 
m size, the myelocytes disappear, giving rise to what is known as the 
latent period, and patients impiove siib-jeetively often foi months The 
blood-pictuie, however, nevei becomes normal, and the whole course of the 
disease is not greatly lengthened , when udapses occui the iriadiation seems 
less efficacious than when used in the eailier periods of the affection 
Stengel and Pancoast (28) found benefit m forty-six ont of sixty-nine 
eases treated They legaided the irradiation of tbe bone marrow of the 
whole skeleton (mapped in 8 districts and each district exposed in rota- 
tion) as being more efficacious than that of the spleen and glands Less 
danger of toxic changes seemed to exist and symptoms were more easily 
relieved, for the seat of disease was directly attacked The treatment re- 
quires longer time, hut is more efficacious 

In some cases the treatment lesnlts in the development of an acute and 
rapidly fatal course, as instanced by Beclere and Beclere, in one of whose 
cases temporary benefit was followed by relapse with myeloblasts in the 
blood, characteristic of acute leukemia 

In acute lymphatic leukemia little satisfaction is obtained from radio- 
therapy 

Minerbi and Prampolmi (21) treated one case, tbe white cells falling 
in a few days from 36,700 to 9,300, without noteworthy changes in the 
differential count, the lym^ihocytes predominating But the red cells, 
on the other hand, fell too, the general condition became worse, and death 
occurred with hemorrhagic phenomena During treatment there was a 
remarkable increase in the erythi oblasts This case was treated by the 
^hapid” method, which may account foi the course and symptoms, for, as 
Von Decastello and Kienhock (31) have pointed out, this form of leu- 
kemia usually terminated by progressive leukemia and cachexia, the acute 
symptoms being usually lessened 

Eailures come through insufficient irradiation, e. g, when the spleen 
alone is subjected to the lays 

Taussig (29) found little effect but advocated its trial in all cases 
The TECiimQUE and Mode of Employment of X-eays — ^Much vari- 
ation in technique exists As a lule haid tubes are employed, hums are 
best avoided when the minimum distance of the patient from the tube is 
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40 cm , though this needs close attention on the pai t of an expert to con- 
tiol dniing the exposures 

Jjest results aie ohtained fiom iiiadiation oi the long bones and splecii 
at frequent intervals, each exposure of shoit duration (five to ten minutes). 
The glands, liver and sternum aie sometimes iiiadiated also 

Dosage of the X-rays is difficult because of supposed individual sus- 
ceptibilities, and mnch is yet to be learned to acquiio gieater accuiacy. 

Harris (14) used the X-rays thiee times weekly for three months, 
then five times weekly for two months, then at longer iiiteivals The cur- 
rent was taken from the coil, and a medium haid, or a medium, tube 
used, sometimes a medium soft was employed The distance from the 
body was 25 to 30 cm., the amperage 7 to 10, with higher tubes Voltage, 
10 to 120 Time of exposure, seven to fifteen minutes The regions 
exposed weie the spleen (anterior and posterior), the thighs, epigas- 
trium, and sternum. 

Special CoisrsiDEEATioNs in Use op Koentgen Irradiation — So 
long as the patient shows visible signs of impiovement the tieatmcnt may 
he continued, and especially if the leukemia diminishes, and the appetite 
and general condition aie good 

If, on the othei hand, there develops a change foi the woise, perhaps 
with fever, diarrhea, weakness, etc , and a i apid diminution of red and 
white cells and hemoglobin, the treatment should he stopped. 

The longer the duration of the disease the more refractory will the 
patient he to beneficial effects, and relapses, too, lespond hut little to the 
in adiation 

Anemias are readily induced, and they are sometimes so acute as to 
be dangerous, developing a condition resembling peinicioiis anemia and 
acute leukemia 

Probably a leukocytic ferment is set loose by intense leukolysis, and 
this acts m thermic centeis, causing ^Tadiotheiapeutic fevei ” At all 
events some poison is set loose from disiiitegi ating cells and may cause 
fatal intoxication 

The anemia is a guide to the dosage, in one sense, for it gives a meas- 
ure of leukolysis, and implies need for cessation of the X-ray treatment 
Therefoie the treatment should he controlled by regular blood counts 

Only experts should use X-rays, for ignorance of the technique may 
readily lead to disaster 

Eadium. — Action on the Beood — Aubertm and Delamane (3), 
after a series of expeiiments on animals, concluded that the effect of ra- 
dium was practically identical with that of X-rays, viz , an early, almost 
immediate, transient leukocytosis, followed by an essential leukopenia, 
which was relatively persistent The changes could he detected sometimes 
at the end of one hour, and took place prior to the destruction of splenic 
tissue. 
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PSEUDOLEUKEMIA 

(Hodgkins Disease) 

But a few words will suffice to deal with, this condition from the point 
of view of therapeutics, inasmuch as the treatment is, in every particu- 
lar, similar to that of leukemia itself Indeed, the generally accepted 
view now seems to be that pseudoleukemia should be defined as an aleu- 
kemic leukemia The tendency seems to he rather to regard it as a symp- 
tom, not as a disease entity, and to include it in the group of diseases 
which Trousseau, years ago, described as adenie, and which have lately 
been subdivided mainly into three groups, the one, simple lymph-adenie, 
which includes Hodgkin’s disease, leukemia and similar nonmalignant 
growths of the hemopoietic cell constituent, secondly, the sarcomatous 
form in which malignant growths characterize the malady, and, thiidly, 
the granulomatous type in which the nature of the glandular involvement 
IS that of a granulation tissue tumor. 

As in leukemia, so in pseudoleukemia, the treatment consists mainly of 
the use of arsenic (and this is of very limited benefit), and, furthei, treat- 
ment by the X-rays, which likewise is meiely palliative, relieving symp- 
toms subjective and objective, but never entiiely curing the disease. 

Eor the X-ray treatment the reader is referred to the article on leu- 
kemia. 

As regards the arsenical cure it is worthy of note that some of the 
newer preparations of Ehrlich, notably aisazetm, have been found to be 
of great benefit — and in one case, described by Haegeli, there seem to be 
evidences of a complete cure The drug is given either hypodermically or 
by mouth. 

The subcutaneous injections are given as follows* 0 6 gm (9 grains) 
subcutaneously every two days in succession, omitting the treatment for 
five or SIX days, and then repeating for two days again 

By mouth one may give 0 05 gm (% grain) four times daily, watch- 
ing carefully for any of the ordinary signs of evil from large doses of 
arsenic. 

Arsazetin seems safer and better than the newer arsenical prepara- 
tions. 
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CHAPTEK III 
HEMOERHAGIC DISEASES 
O F. Martin 

PURPURAS 

By purpura is meant a disorder of the system by which spontaneous 
hemorrhages arise m the skin and from the mucous membranes 

The original disease, described in 1775 by Weilhof, and known as 
morbus maculosus, was a clinical entity, and since then many subdivisions 
of purpuia have been desciibed 

Every classification hitherto submitted has been unsatisfactory for 
one reason or another, more especially as the etiology of the disease is by 
no means clear Even the moibid anatomy is ill understood, though it 
IS generally conceded that thromboses and lesions of the lining of the blood 
vessels are the main factors in the production of the purpura 

There are various forms of so-called idiopathic purpura, some mild, 
otheis seveie, and in these the hemorrhages arise without any known 
cause and without any other important accompanying symptoms The 
mild forms are termed simple purpura , the more severe, purpui a hsemor- 
ihagica With others, again, joint pains develop, and to these the name 
purpura rheumatica has been given, otheiwise called peliosis rheumatica 
(Schonlein), while in still another set of symptoms the purpura arises 
with piodromata, such as digestive disturbances, joint pains, and marked 
general malaise (Henoch) 

These difierent types of purpura all vary in degree, in extent, in local- 
ity, and intensity, much more than they do in their real nature 

The secondary purpuras arise in many infectious diseases (typhus, 
typhoid, ceiebrospmal fever, general sepsis, the exanthems, lues, cholera, 
etc ), likewise after intoxications (snake bite, blood poisons, etc ), m 
cachexia, in nervous conditions, and, lastly, sometimes as a result of 
mechanical causes 

The Clinical Picture — The disease may be mild or severe, with or 
without prodromal symptoms Hemorrhages appeal in the skin and may 
vary in size from minute peteehiae to large effusions under the deeper 
868 
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layers of tlie skin Those piirpuiic spots appear on the tiiiiik or on the 
extiemities, preferring the extensor sin faces Then color vanes and they 
go through all stages from a hi own-red color to a blue, gieen, yellow, 
until finally the normal color of the skin i etui ns 

There may he one or more ciops in the severer foims of the disease, 
the spots appealing not only superficially but deep clown m the subcu- 
taneous tissue and in the muscles. 

The mucous membranes may also bleed, and sometimes hemoriliages 
occur from nearly all the mucous sui faces, and the disease may lun a 
fatal course 

Large hemorrhages may thus occur from the bladder, or the kidneys, 
from the intestines, fiom the stomach, and from the lungs, imperiling 
the life of the patient from sheei loss of blood 

Sometimes wheals occur, the so-called purpura urticans. 


Treatment 

Where possible the cause should be found and treated Prophylaxis 
IS useless to attempt except in so far as i elapses are known to occui, and 
everything possible should be done to avoid this event Except in the veiy 
mild eases, lest in bed is essential The patients should not be allowed 
to move in bed, and the bedding should be made as smooth and uniuf- 
fled as possible, for anything tending to cause injury to the skin is liable 
to induce hemoiihages in that spot The air of the lOom should be cool, 
and the patient should be kept quiet The diet should be of the ordinal y 
plain, nourishing variety, milk being especially useful, perhaps on account 
of its calcium content Stimulants should be avoided 

Serum — ^By far the most useful adjunct in the treatment of purpura 
IS fresh blood serum, and next in importance comes organotherapy 

This subject is fully dealt with in connection with the chapter on 
hemophilia, to which the reader is referred 

The satisfactory results attending the use of the serum treatment aie 
particularly well described by Weil Oases illustrating three types may 
be mentioned as a casuistic contribution 

Acute Purpura ^ — The case of an acute purpura in a woman whose 
symptoms were those of febrile polyarthritis, gastric disturbances, spongy 
bleeding gums, and epistaxis, and later on subconjunctival and cutaneous 
hemorrhages and marked hematuria 

The condition lasted one week, and the blood, on examination, showed 
marked diminution m coagulability 15 c c of fresh bovine serum were 
given intravenously with marked improvement next day, and the disap- 
pearance of the fever, the joint pains, and the hematuria One week later 
there was slight recurrence of all the symptoms, but in five days the pa- 
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tieiifs condition became noimal, and she left the hospital with no signs 
of illness other than slight diininntion of the blood coagulation-time 

PosTTYPiioiDAL PuBPUEA H^EMOKEiiAGicA ■ — This case occurrcd in 
a man with fever, ecchymoses, melena, hasmoiihagic gingivitis, and hema- 
turia, lasting tliiee days 30 c e of aiitidiphtheiitic serum were admin- 
istered hypodermically, and within two days all symptoms had disap- 
peared 

Cheonic Puepuea — A man, aged 42, an alcoholic, showing enlarge- 
ment of the liver, joint pains, and purpura of the aims and legs for three 
months, had likewise continuous hematuria It was also noted that all 
cuts remained bleeding for an abnormally long time With care he im- 
proved and gained twenty-five pounds, but the purpuric conditions per- 
sisted Bovine serum was given intravenously, and repeated in a week, 
when all the symptoms disappeared, and eight months later he was still 
well IJIevertheless, another 15 c c of serum was administered, and 
when seen eight months later no fuither purpura had occurred, even 
though he had resumed his alcoholic habits. 

HEMORRHAGIC DISEASES OF THE NEW-BORN 

In this disease the bleeding may occur from the navel, from the 
alimentaiy canal, mouth, stomach, or rectum, or from the nose, bladder, 
etc It is usually accompanied by jaundice 

The causes are variable — injiuy at biith, sepsis, and lues are chiefly 
responsible for the onset of the condition 

Various foims are described one, epidemic hemoglobinuria (Winck- 
el’s Disease), another, Buhl’s Disease, and a thud, morbus maculosus 
neonatorum 

The treatment of these conditions is similar in all cases, the object 
being to treat the cause where possible, sepsis or lues, and to control the 
hemorrhages as in hemophilia 

HEMOPHILIA 

Hemophilia may be defined as a diathesis, hereditary or otherwise, 
characterized by a predisposition to hemorrhages which are either induced 
or spontaneous Hemorihage induced by the slightest wound is the chief 
factor, while the spontaneous hemorrhages are of secondary importance, 
and are often indeed hard to differentiate from certain foims of chronic 
purpura Clinically thiee features are of importance (1) Hemorrhages 
occurring after a cut, fall, pinch, or other injury, sometimes with an end- 
less flux of blood that endangers life, (2) spontaneous hemorrhages from 
the skin, mucous membrane, viscera, and muscles, and (3) hemorrhagic 
swellings over and about the joints 
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According to some authoiilies two types of lieniophilia are described 
(1) Familial, which, is heieditaiy, tiaiisniitted by women, and occnriing 
chiefly in males This form occnis iioni earliest infancy, and the victims 
die from hemorrhage usually m eaily adult life, laiely i caching ad- 
vanced age The blood in this \aiiety is abiioimal in several ways and is 
thought to contain an ant]coagulati\e body, (2) the second type, the iso- 
lated or sporadic, is an attenuated foim and appears to be accidental and 
without hereditary piedisjiosition The teiidencv is revealed, however, 
in the slightest wound, but the bleeding is usually much less seimiis In 
this variety it is said that the blood, which seems noimal, has no coagiila- 
tive ferment 

Analogous to this second variety are the hemophilic states, so called, 
which exist in hepatic, lenal, and certain infective and toxic diseases 

Etiology The cause is still shrouded m m^sterv, the one fact re- 
maining, namely, the incoagulability of the blood oi its delayed coagu- 
lation Whether or not, however, this is due to insufficiency of the 
thiomhokinase secreted by the vessel wall, as Sahli (Y) thinks, oi whether, 
again, it he an imperfection of the throrahozyme, thiough insufficiency of 
the wall and leukocytes (ISTolf and Herry, 43), is not determined P E 
Weil (8) regarded the mechanism of hemophilia as being due, in the 
sporadic cases, to an insufficiency of plasmase secreted by the leukocytes, 
while, in the hereditary form, there was sufficiency of the plasmase, hut the 
presence of anticoagulants Labhe sums up the matter by saying that 
incoagulability alone is not the cause, that there exist a friability and 
some generalized loss of function of the vessel wall, some chemical process 
occurring which prevents coagulation 

Treatment may he described as general and local. 


Gewebau Tebatmeft 
Diet 

Diet is scarcely of importance, though one recommends victims of 
this disease to avoid substances that raise arterial tension, such, for ex- 
ample, as alcohol, tea and spices. Milk is recommended because of its 
calcium content. 


Medicinal Tieaimeni 

It is of the utmost importance that time should not be wasted witb 
drugs that are known to he useless, for many a life is lost in that way 
The agents used as geneial hemostatics act in two ways (!) Coagulants 
of the blood, and (2) constrictors of the vessels. 
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Coagulants of the Blood. — These nse the absorptive power of col 
loids of the blood to modify their molecular state and obtain direct coagu- 
lation 

Two classes exist, the mineial ions, as, for example, calcium chlorid, 
sodium sulphate, Rabel water; iron perchlorid, saline solution, and arti- 
ficial sei a , and substances which form complex insoluble colloids, e g , 
gelatin, seium, oiganic extracts, and peptone 

Mineral Ions — Of the mineial ions the calcium salts are used in- 
ternally, 01 locally, or as an iriigation Arthus was among the first 
to show the impoitant part played by calcium salts, especially calcium 
chlorid, in blood coagulation Wiight (11), Cainot, and others used it 
for hemorrhage, and it was found that calcium chloiid in 1 per cent 
solution, applied locally to a wound, would stop the bleeding Wright, 
too, showed that the same effect was produced when given by the mouth, 
the action taking place m a few houis after the first dose. 2 0 to 4 0, or 
even 8 0 gms are given daily, well diluted The following mixture may 
be of use 



Calcii chloridi 

. . 12 0 gm. 

5iii 


Aquas destillatse 

120 0 gm 

giv 


Syrup aurantii 

. . 120 0 gm 

§1V 


One drachm of this mixture contains 1 0 gm calcium chlorid, and this 
should be given three times daily The same mixtuie has been used with 
success 111 hemophilics as a preventive when opeiations were necessary 
Many writers have cited the successful employment of this means 
of hemostasis both foi preventive and cuiative purposes Among others 
may be mentioned Clifford Perry, Manuel Simpson, Bryant, Eusscll, and 
Wallis However, in spite of these successful cases one may say that 
calcium does not “cure’’ hemophilia, and the treatment must be indefi- 
nitely continued The results, too, are inconstant and temporal y While, 
in some of the cases cited where the coagulability was diminished, the cal- 
cium chlorid may act inversely, and coagulation will diminish if the in- 
jection of the salt be continued for three or four days Eor this reason 
one must intermit the treatment every third day Hyperealcificatioii of 
the blood leads to diminished coagulability just as much as does deealcifi- 
cation Boggs, Wright, and Paramore used calcium lactate in similar 
doses, finding it better tolerated and more efficacious The English lay 
great stress on the efficacy of the calcium salts, while the Germans, as a 
class, are very dubious as to its benefits Sahli and ISTolf, for example, 
showed that it is absolutely useless in hemophilia, and, among the Erench 
authorities, Labbe proved its inefficacy in cases of purpura, for which it 
was used, and that the coagulation was unaffected The work of Addis 
leads one to believe that the injection of calcium lactate in medicinal doses 
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increases tlie quantity of calcium in the blood, but in proportions too 
small to mciease in any appreciable way the tune of coaa,iilation 

Of the aitificial seta, the infection of calciimi chloiid solution and iso- 
tonic sea water has cnied” isolated cases, but wliethei this was a co- 
incidence 01 an actual cure is not easy to sav Peli«said and Bouhainoii 
lecord a case in a child a few days old, siiffeiing fiom hemophilia neo- 
natoiiim, thus cured after othei styptics had failed, where, aftei 10 c c 
of sea water was injected, the hemorihage ceased in two and one-half 
hours Van der Velden employed in these cases. 

Sodium chlorid, 5 0 gms 
Sodium bromid, 3 0 gms 

given daily by the mouth 

However, complex minemhzahon was found better than normal saline 
and lecommended by Pleig, because the molecular concenti ation more 
neaily approximated to normal blood plasma and was thought, theiofore, 
to be moie effectual in increasing the coagulability of the blood and vaso- 
motor constriction The following prescription was used 


Sodii chlor . . ... 

60 

to 

8 0 

gms. 

Potass chlorid 

02 

(t 

0 5 

(( 

Calc chlorid 

0 5 

{( 

20 

(C 

Magn snlph 

02 


0 5 

(( 

Sodii bicarb 

05 

« 

1 5 

it 

Glyceiophosphate of sodium 

07 


20 

(( 

Glucose . .... 

10 

(C 

5.0 

it 


Aquas dist ad 1,000. 

This should be oxygenated to saturation. 

Reverdin, on the other hand, recommended 0 10 gm sodium sulphate 
by mouth every hoiii 

Substances Which Fobm Complex Insoluble Colloids — Gelatin 
— This was first administered as a coagulant by Dastre and Eloresco 
The gelatin was mixed with blood in vitro and the experiment showed 
that coagulation was favored, soft clots, such as are produced in normal 
blood, being formed The gelatin is used in four different ways 

1. Locally, over a bleeding wound 

2 By month, 200 to 250 c c per day It is doubtful if this method 
is useful, because the gelatin is changed in the alimentary canal to a 
nonhemostatic form 

3 Subcutaneously, 1 to 6 e c are mixed with sodium ehlorid 0 7, 
and distilled water 100 , this is sterilized by heat and used for injection* 
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20 to 100 c c are daily employed Eenaid succeeded with rabbits by 
subcutaneous injection and found, in eleven animals experimented on, 
that the coagulability was distinctly increased if large enough doses were 
used, 1 e , 0 2 gm per kilo body weight He found that the gelatin in- 
creased the fibrin ferment Toussaint, Heymann, and also Babinsky 
obtained success by this method, though Carnot found his results uncer- 
tain, Labbe (2) and Eroin found no hemostatic action whatsoever in 
various forms of hemorrhage (typhoid, tuberculosis, renal, and purpuia). 
They studied the coagulation of the blood before and after the use of the 
gelatin and found no change They likewise experimented on healthy 
rabbits, the results being again negative Add to this the experiments of 
Gley and Camus, who found that the gelatin injected subcutaneously was, 
after all, not even absorbed, and, finally, the experiments of Gley and 
Eichaud, who attributed any coagulating properties, if they existed, not 
to the gelatin but to the salts contained in it, and the value of the treat- 
ment seems to lose much of its certainty Holf and Herry attributed any 
action to the foreign albumin, which excites the formation of thrombozyme 
secreted by the vascular endothelium and the leukocytes It would seem, 
then, that gelatin injections given suhcutaneously are of little value, be- 
cause uncertain, slowly absorbed, painful, and liable to cause fever and 
sometimes even tetanus 

4 Intravenous Salomoni found the injection of gelatin into the 
veins of great success where it is borne in large quantities, but without 
producing coagula in the vessels It disappears slowly Blood thus in- 
jected coagulates moie rapidly than normal blood, but the clot is soft, 
not permanent, and retractile He, too, found the subcutaneous method 
unsatisfactory, because gelatin is absorbed very slowly and then only by 
the lymphatics 

Serum — Serum therapy differs from treatment by transfusion or 
from injection by defibrinated blood The objects are preventive, cura- 
tive, and stimulating to the maiiow Among the first to use serum therapy 
for hemophilia was Bienwald, who employed it for intractable hemoirhage 
from the scalp in 1891, using the grandmothei’s blood locally for the child 
A cure resulted Perthes followed in 1905 Fry, in 1898, successfully 
treated three cases of hereditary hemophilia by subcutaneous injections 
of horse serum, using 90 to 300 c c at an injection Discos and Giroud 
(20) stopped SIX cases of hemorrhage by using an antidiphthentic serum, 
and Welch, in 12 cases of hemophilia neonatorum, got successful results 
when previously lY out of 18 cases tieated with calcium, gelatin, adrena- 
lin, etc , had died 10 c c of normal human blood serum was used three 
times a day for the first day, and once on each subsequent day The same 
success was attained by Bigelow in three cases of hemophilia neonatorum , 
5 c. c of flesh rabbit serum was given subcutaneously with immediate 
arrest of the hemorrhage. 
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Weil has perhaps done the best woik in connection with this form of 
treatment In one patient with seveie attacks of spontaneous bleeding 
since infancy, with intervals between the hemoiihages of not moie than 
three months, treatment during an attack of hematuiia lesulted in imme- 
diate cessation of spontaneous bleeding, while even after cuts into the skin 
no excessive bleeding ocemred As the mtcivals between the in-jections 
lengthened, however, recurrences took place, but the coagulation tune 
was shortened from four and one-half hours to forty minutes The same 
course of events took place with other hemophilics in the same family 
Weil recognizes two types, the one, sporadic hemophilia — that is, acci- 
dental with no hereditary tendency, wheie the blood has no coagulati\e 
ferment In these cases he found that the injection ol fiesh serum intra- 
venously completely cures the hemorrhagic tendency, and coagulation oc- 
curs in the normal time, five minutes, instead of one and one-qiiartei 
honrs or longer One can do operations after the injection, such as the 
removal of teeth, incision for empyema, etc, and tins salutatory con- 
dition persists for five weeks, after which the seium must be lenewed 
and will produce the same good results In the other, the hereditaiy, 
form the treatment is less efieetual, coagulation is merely somewhat ac- 
celerated, and the hemorrhagic tendency is reduced The results, how- 
ever, are inconstant and meiely temporal y, foi the serum is eliminated 
in four or five weeks, as is shown by the precipitin test (Marfan and 


Lemair) 

The Kind of Serum to Be Used — The object of this treatment is to 
supply to the blood the element that was lacking to cause coagulation One 
must therefore use fiesh serum, that is, less than two weeks old Human 
serum, or that from the horse oi rabbit, is best Leaiy (24) advises lab- 
hit serum Pie aspirates under asepsis, from the left ventiicle of the 
and recommends this for suheutaneons use One may also use antidiph- 
theritic serum as being equally efficacious, hut beef serum is bad, pro- 
ducing, as It often does, fever, cyanosis, and other signs perhaps attribu- 
table to anaphylaxis t a. 4.1, 4 

Mode of Administration — Intravenons —This is the best method, be- 
cause most rapid and efficacious 10 to 20 c c of the serum are injected 
and lepeated m four weeks Some authorities recommend that iiitra- 
venous iniections should be limited ouly to extreme cases, and then that 
the human serum alone should he employed Twenty cases of Leary s 
so treated were most successful, and tozic symptoms (uitieana) weie 
present ouly in one ease, m most instances only one injection was re- 

■^"'The Snheutaneous Method -This is less rapid hut ^ f 

40 c c are used Walters and Eaton used horse 

serum every two mouths hypodermically m doses of 20 c. c. with goo 
results. 
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Locally —The local application of serum by plugging, by compress, 
etc , may be combined usefully with injections and often assists the 
arrest of hemorrhage 

Transfusion for Hemophilia — Transfusion is chiefly of use for 
the posthemorrhagic anemias The method is not a new one, as in 1874 
Boisnot injected some defibrinated blood into the vein of a boy with un- 
controllable hemoirhage and recovery was complete Schelbe employed 
it in an infant two years old foi posthemorrhagic anemia, injecting 15 c c 
subcutaneously of defibrinated blood of the adult Eive injections were 
given in six weeks, with general amelioration Schelbe recorded this as 
a case of cure, because of the specific substance of the serum which acts 
on hemopoiesis Hahn also used it for hemophilia and cured cases by 
the modified Crile opeiation (arteriovenous anastomosis from the radial 
artery of the father to the femoral vein of the child, the blood flowing for 
fifteen minutes) 

Organic Extracts {Thyroid, Ovaiy, Liver, Etc ) — These agents 
doubtless belong rather to the vasoconstrictors and their action is merely 
transient Thyioid was used by Dejage, by Combemale, and Gaudier 
with success, and spontaneous hemorihages, which other methods had failed 
to prevent, were stopped But these were in cases of purpuia, not hemo- 
philias Schefiler claims to have stopped epistaxis in morbus maculosis 
Werlhofii by capsules of thyroid extract, and Eoyd Jones likewise Eal- 
ler speaks of cure of hereditary hemophilia in an infant which was ca- 
chectic from cutaneous and renal hemorrhages coming on after a second 
dose of extract of thyroid gland Ovarian extract has been successfully 
tried by Lavadier in obstetrics, and hepatic extract has been shown by 
Gilbert and Carnot, by Eoa and Pellacani, and also by Heidenham to 
accelerate coagulation in vitro All organic extracts have the same prop- 
erties (Wooldridge Contajean), that is, they sometimes cause coagula- 
tion, sometimes anti-coagulation , those most active are derived from 
the spleen, kidney, and pancieas While useful in hemoirhagic states 
other than hemophilia, organotherapy may be said to be useless in the 
hereditary malady 

Peptones — Holf injected propeptone (Witte’s) for hemophilia and 
found that rapid injection intravenously made the blood incoagulable, but 
when slowly inserted, or when used subcutaneously, it provoked an abun- 
dant secretion of thrombozymes and increased coagulability The follow- 
ing is used 

Peptone (Witte), 5. 

Solution Sodii chlor , % per cent , 100. 

Sterilize by heat for 15 minutes at 120° and inject subcutaneously 10 to 
20 c c This can be often repeated without any danger of anaphylaxis as 
a rule, though sometimes rather severe symptoms supervene, with the on- 
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set of fever, chills, nausea, headache, and general erythema, especially 
when the largei doses are given Holf and Heiry legard this tieatment 
as better than the serum method, and Hobecourt and Tixier cuied a case 
of hei editary hemophilia by this means where the serum treatment had 
failed They used the subcutaneous method, injecting 38 c c of a 5 pei 
cent solution, giving seven injections in the course of two and one-half 
months Their experience, in this case, leads them to believe that rectal 
injections are (juite as good as those which are subcutaneous 
^ Vasoconstrictors Ergot, lathania, adienalin, pituitary extract, tan- 
nin, stypticine, hydrastis canadensis, hamamelis virginiea 

ijRGOT OF livE The powder is used, 2 0 to 6 0 gm daily, m cachets, 
or by infusion Or the extract of ergotm is used 1 0 to I 0 gm in pills 
or liquid For hypodermic use Ergotm Yvon is recommended, 1 to 
4: c. c Eigotinm, that is, the alkaloidal extract of ergot (Tanret), is 
also used hypodeimically, i/o to 2 mg daily By itself, ergot is useless, 
though It helps perhaps the action ol othei coagulants 

Ratiiania — This is even less useful than is the eigot , it is liquid, and 
the extract is used in doses of 1 0 to 5 0 gm daily 

Adrenalin — This is used sometimes locally for a bleeding wound, as, 
for example, after adenoid vegetations or where the gums aie bleeding 
Sahli thinks that small hemorihages result from its use, and maintains 
that the subcutaneous injections aie dangeious Whether or not this is an 
exaggeration it is difficult to say, but experience teaches that the indis- 
criminate use of adrenalin is both dangeious and productive of very se- 
rious results It IS certainly conti aindicated in chronic nephritis and 
aortic disease In puipuras Labbc succeeded with doses of 0 0005 gm 
subcutaneously, as did also Renon and Fenwick 

Local Treatment 

Local treatment in hemophilia is, of couise, useful mainly for wounds. 
Compiession and ligatuie of \esbels, howevei, seem to be useless The 
compresses of Anadoii and Pengewar aie useless for hemophilia, as are 
also antijoyiin, stypticine, and peichloiid of non, which, although useful 
in hemoirhages of healthy people, aie iitteily ineffectual iii hemophilia 
Calcium chlorid and gelatin likewise aie of very little use when applied 
locally ill this condition 

The best general treatment, namely, the application of serum oi 
organic extracts, is also the hest local treatment Fresh serum saturating 
the lint and applied to a wound is all-poweiful, and may also be used as 
a plug for the nostrils or for bleeding teeth Serum has likewise been 
used with excellent results as a dry powder Rolf prefers the organic 
extracts of the lymphoid organs, especially the spleen, the glands, and the 
thymus, and uses these in the fresh state pulverized The organ is fiist 
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triturated with a little fine sand (washed and sterilized) , this is boiled 
and sterilized and salt solution added (0 9 per cent sodium chlorid and 
0 5 per 1,000 calcium chloiid) Two pounds of the solution are used for 
one pound of the organ The liquid is applied steiilized, soaked with cot- 
ton wool and used for a few minutes, or hours, as the occasion requires 


The Treatment oe the Hereditary Eorm 

Two eonsidei ations must be taken into account. Eirst, the treatment 
from the onset of the first symptom, and, secondly, the treatment during 
the 1 emissions 

Victims of this disease must be treated soon, and the treatment con- 
tinued for a long period One should start either with serum or with pep- 
tone, and the agent used should be repeated in four weeks. No ana- 
phylaxis results, and it is well m every case to follow the practice of Net- 
ter, who gives at the same time 2 to 4 gms daily of calcium chlorid. It 
is well to examine for the coagulation time systematically, in order to 
direct the treatment pioperly This applies equally for the serum treat- 
ment and for the peptone tieatment 

In hemophilics in successive stages, with remissions of variable dura- 
tion, one need not continue the serum treatment during the remissions, 
but recommence at the earliest sign of renewed symptoms , as, for example, 
the outbreak of petechiae Excellent results are shown in numberless 
cases that have already been reported Thus, for example, one of WeiPs 
cases, who bled for twelve houis whenever he cut himself shaving, bled for 
only two minutes after a seium injection, and the same patient, who was 
subject to hemaithrosis once a month, was freed from symptoms for eleven 
months In another instance the hematuiia, which had lasted one month, 
definitely stopped on the third day after the injection. 

Local treatment by serum is also given , and 1 c c of the defibnnated 
blood of the rabbit injected locally will stop oozing from the gums which 
may have lasted previously for weeks. 


Sporadic Cases 

This IS a less severe illness and liable to subside as life goes on, so 
that, after recoveries from attacks, there is less need of interval treat- 
ment Otherwise the therapeutics are precisely the same as in the heredi- 
tary types 

In hemophilic states of secondary or associated types, as, for example, 
in pernicious anemia, etc , the condition is analogous to that in true hemo- 
philia, though not identical, that is, there are hemorrhage, plasmatic coag- 
ulation, retarded coagulation, absence of clot retraction, and absence of exu- 
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dation of serum All these anomalies deeiease in vibo when small amounts 
of flesh serum or calcium chloiid aie added The same tieatmeiit is given 
as in the other hemophilias That is to say, for ei.ample, il in pernicious 
anemia one gets petechise or hemorrhages with diminished coagulability 
one should add to the regular treatment of the undei lying condition the 
serum or peptone treatment Vasoconstrictors, however, should only be 
used if the hemoirhage is very severe The same refers to the puipiiias, 
though Labbe did not have the same success heie wuth the serum treat- 
ment as did Weil The coagulability was improved, but the hemorihages 
continued as though the serum acted on the hemophilic state without act- 
ing on the purpuric Hobeeouit and Tixiei found pi'ptones vciy useful 
in purpura as well as in hemorrhages from the livei, the kidneys, oi those 
occurring in infective diseases and toxic states 

During the remissions organotherapy should he used hist, for two 
weeks every two months By this is meant the injection ol hepatic or 
splenic extract, which may help to maintain a reasonable degree of coag- 
ulability and keep off a return of accidents 

Vasoconstrictors should he given alternating with opotheiapy, that is, 
for two weeks every two months, to maintain the tonicity of the vascu- 
lar muscles. Thus, foi example 

^ Tr hamamelis virgmiea, 10 to 4 0 gm daily 
Or fluid extract virgmica, 10 to 20 0 gm 
Or dry extract viiginica, 0 10 to 0 20 gm 

daily in pills. Or, again, 

Hydrastis canadensis as the tincture, 20 0 to 30 0 c c 
Or fluid extract canadensis, 1 0 to 4 0 c c 
Or hydrastm, 0 02 to 0.03 gm in pills 

This is of nse chiefly in uterine hemorihages 
Ergotin, 0 5 to 10 gm , may he also used daily in pills 
Strychnin in various forms has also been lecommended 
Hux vomica as a powder, 0 05 to 0 1 gm daily, or the tincture, 15 
to 20 drops daily, or, again, 

Sulphate of strychnin, 1 to 2 mgs in pills, may he recommended 
During all this time the diet should he nourishing in order to legen- 
erate the red cells and hemoglobin, and the yolks of eggs and rare meats 
are especially efficacious Vegetarian diet is not to be recommended 

Treatment of Accidents 

Hemorrhages. — In addition to general dietetic treatment, one is often 
called upon to nse special therapeutic agents for the accidents in this dis- 
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ease In the fiist place, prophylactically speaking, one should avoid care- 
fully all chances of injury when epistaxis tends to occur, the part should 
he plugged at once with tampons soaked m serum or extract of spleen, 
and aftei teeth extraction an alveolar hemonhage should he treated locally 
hy plugging in a similar fashion, a ball of cotton being soaked in the 
serum and giipped between the teeth for half an hour Superficial oozing 
of the skin should be treated with compi esses of serum or splenic extract 
Eor the intestinal and gastric hemorrhages the patient should be made to 
swallow fresh serum or powdered liver or spleen extract diluted in arti- 
ficial serum Or one may try gelatin serum, or a 0 2 per cent solution 
of calcium chlorid Eenal and pulmonary hemoirhages are not accessible 
to local treatment and requiie rest, coagulants, and vasoconstrictors 

If all these fail one can then resort to the hypodermic injection of 
adrenalin, % to 1 mg at a dose Curiously enough, some authorities 
advise the use of vasodilators in these conditions, such as amyl nitrate 
inhalations, but the practice has been shown to be dangerous Eor the 
posthemorrhagic collapse, caffein, oil of camphor, ethei, strychnin, and 
strophanthus may all be used. 

Arthropathies, — These aie among the most distressing symptoms, and, 
apart from the general treatment as given above, the joint should be 
immobilized and covered over with protecting bandages and soothing lo- 
tions Eor the pain, salicylates or morphin should ho used Later on, 
the joint should be fixed in oider to avoid the recurrence of hemorrhages 

Anemias. — These should be treated by a subcutaneous saline at the 
time of acute hemonhage in ordei to restore the mass of fluid, and ar- 
senical preparations may be given with the hope of stimulating the hone 
marrow functions, or iron may be given with the hope of restoring the 
hemoglobin 
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OHAPTER IV 

SCURVY 

{Scorbutus) 

C E Martin 

This IS an epidemic or endemic disease associated mainly with the 
ingestion of unsuitable food 

The etiology, while in a general way clear, inasmuch as the disease 
IS definitely associated with food deficiency, is, nevertheless, unsatisfac- 
tory, for the particular ingredients lacking in the food of the scorbutic 
patient are not defined In some cases the potassium salts seem to be 
responsible, m other cases, again, lack of fats in the food seems to in- 
duce the scurvy, while in a third variety of cases, again, neither of these 
factors are present, and yet the scurvy will appear 

TREATMENT 

Prophylaxis. — The prevention of this disease is particularly easy, for 
it IS well known that where fresh foods are taken scurvy does not occur 
This was well shown by ISTansen, whose three years in the Arctic re- 
gions demonstrated it in a most satisfactory manner 

Modern methods of preserving foods make the variety of antiscorbutic 
supplies larger Eresh meats, for example, and especially scraiied raw 
meat juice, are particularly useful where scurvy threatens Fresh fruit, 
especially lemons, oranges, grapes, melons, and gooseberries, are the best 
antidotes for this disease, and among the vegetables, onions, cabbages, 
potatoes, spinach, and lettuce are most efficacious Extracts of meat are of 
use, perhaps, on account of the lactates The Russians employ fresh 
milk, while others praise the French and Italian wines as being antiscor- 
butic, as IS also the infusion of fresh malt. Fats and buttei are likewise 
essentials to prevent the onset of scurvy 

Treatment^ — Isolation has been recommended because of the possible 
infectious nature of the disease, but a study of the various epidemics would 
not lead one to think that isolation was imperative, it being rathei a meta- 
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bolic than an infectious malady A good, airy dwelling is impoitant for 
the patient, who should live as much as possible in the o])en an and under 
the influence of the sun 

Daily baths should be assiduously given, and it is found of benefit to 
sponge over with vinegar. 

Tliere is no specific medication, though vaiions drng^ have lieen lecoin- 
inended, such, foi example, as arsenic, iron, calcium lactate, ])hosplioiiis, 
chloiate and citiate of potash, sodium lactate, and so on S<nue lecom- 
niend saecharated wheat phosphates, that is the oiganu [)h<)S])halcs and 
cerealin (the ferment of bran), combined with milk sugar, this being 
especially lecommended foi weak and sickly childien, oi, whcie digestion 
IS impaired, one-half to one diam of this is given as sugar in the food 
Diet — Sometimes the digestion is much impaired and the ])atients can 
take but little food In these cases albumin watei, to which a little lemon 
juice IS added, may be all that can be lelained for some time, oi one may 
try the efficacy of giape juice A gradual increase from this to a less and 
less restricted diet, always considering the essentials of fresh fiuits and 
fruit juices, as well as meat extracts, will favor moie rapid convalescence 
Where the digestion is unimpaired, as indeed it often is, one may give 
a mixed diet in which fresh fruits, vegetables, and meats piedominate, and 
one may add to this, lemonade, wine, beer, or fiuit juices 

The Caee oe the Mouth — Too much insistence cannot be laid upon 
the assiduous care of the gums and oral cavity geiieially Meie washing 
and mere gargles are by no means sufficiently efficacious One must swab 
frequently with a suitable appliance, avoiding all strong antiseptics, which 
may do more harm than good Potassium chlorate is the favorite icmedy 
used (in strength of 1 100) oi tannin solution (2 ^lei cent ), oi the gums 
may be painted with a raixtnie of, 

Tinctursc myrrhse, 

Tmeturse ratanhise, 

Tmeturse gallarum, aa 15 00 gm. 

as recommended in the Clinic of Nensser 

More than this, all defective teeth should he removed and all cavities 
carefully brushed, first with a soft brush, later with one that is stiifei 
Any ulcers that are found may he touched with coppei sulphate, 
whereas, if there be painful bloody infiltrations of the deepei soft tissues, 
chloroform oil may be rubbed in 

Wherever henioiihages oecnr to any extent on the external surfaces 
serum should be used, as in the case of hemophilia and purpura already 
described 

Internal medication of any kind seems more or less unsatisfactory 
The following prescription has been lecoinmended as a vasoconstiictor 
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Prgotin pun 

. .. 2 0 gm 

Aquse destillatse 

. . 150 0 gm 

Aquae lauroceiasi 

5 0 gm 

Syrupi 

20 0 gm 


Sig One tablespoonfnl every two hours 


Calcium lactate, however, is a more universal favorite with most phy 
sicians 

Constipation is a not uncommon symptom and is best treated by ene- 
mata or the mildest of cathartics Any drastic purgation is dangerous be- 
cause of the tendency to hemorrhage 


INFANTILE SCURVY 

This disease, like the adult type, is one of disturbed metabolism due to 
defective alimentation 

Absence of fresh milk or fresh foods of any kinds is the mam fac- 
tor The disease seems to be lare in breast-fed children, except wheie the 
mother is ill-nourished or where epidemics occur It is likewise more 
common in the better classes, where artificiarfoods aie more used because 
of convenience and because of their expense The use of predigested 
foods and peptonized milks, as well as the so-called humanized milk, is a 
frequent precursor of the malady Milk at best, even when fresh, is a 
feeble antiscorbutic, as, indeed, is also fresh meat 3 nice, and both must be 
used in large quantities to have any effect. 

Tkeatmeft 

Prophylaxis consists of the avoidance of patent foods as much as pos- 
sible, as well as 111 the avoidance of milk that has been sterilized too long 
The cure depends on the administration of fresh foods with antiscoibutic 
properties Fiesh milk should be raised to boiling point only Vegetable 
juices are efficacious, especially potato The potatoes may be steamed, 
rubbed through a sieve, and the powder beaten up with boiled milk until 
of the consistence of thin cream , one or two teaspoonfuls of this may be 
added to the milk of each bottle. Vegetable juices may also be added to the 
broths, or one may use fruit juices pure, as in the adult cases 

Affected limbs should be wrapped up, put at rest and, if need be, 
treated with soothing applications 

Drugs are of little use, though sodium lactate in 5 -grain doses has been 
recommended, and during convalescence tonics may be beneficial. 



OHAPTEE V 

BLOOD DISEASES WITH CYANOSIS 
C E Maetiit 

POLYCYTHEMIA WITH SPLENOMEGALY 

Synonyms. — PolycythaBmia rubia inegalosi)lenica ; Va(|nez’ Disease, 
primary myelogenous polycytbaemia megalosplenica, tiuo idiopathic poly- 
cythemia 

A primal y disease of the blood-forming oigans, in whu'h a hyper- 
plasia and increased functioning of the bone marrow occiu, leading to 
marked increase in the number of red coipuscles, and ficquently to sec- 
ondary enlargement of the spleen. Characterized clinically by cyanosis, 
splenic hypertrophy developing progressively and insidiously, and func- 
tional troubles dependent on a peripheral oi viseeial blood plethora, of 
which vertigo and intermittent albuminuria are the most impoitant. To 
be distinguished on the one hand from the physiological polycythemias 
occurring in high altitudes and sea climates, in the newly born, etc., and 
the secondary pathological polycythemias, such as are present in congeni- 
tal heart disease, in poisoning by phosphorus, benzine, etc., or in condi- 
tions of lessened blood plasma through marked loss of fluids such as occurs 
in profuse vomiting, diarrhea, or sweating, or in diabetes insipidus 

Historical Note. — This condition was first described by Vaquez (7) 
in 1892, and then by Eendu and Widal in 1895 Since then some fifty 
cases have been recorded In 1903 Osier (2) recorded four new cases 
in addition to six referred to by him as already reported, and pionounced 
upon it as a “new clinical entity” Turk (6) followed with seven per- 
sonal observations added to the fouiteen which he was able to collect from 
the literature In 1904 Preis (4) reported a typical case, and lemarked 
that the first cases described were not by Osier, Tuik, and Eoseiigart, but 
by Vaquez in 1892 The subject is hi ought up to date m a caieful re- 
view by Senator (5) in 1911. 

Symptomatology. — Weakness, vertigo, headache, and otbei signs of ce- 
rebral congestion usually coexist with a chronic cyanosis model ate in de- 
gree, which IS of long standing and development. The abdomen is en- 
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larged, coriespondiiig to tLe degree of splenomegaly, and thcie may be a 
bistoiy of hemoiihages from tbe internal organs, while the skin and mu- 
cous membianes show a bluish red mottling 

Tachycaidia is fiequent The blood changes are characteristic, the 
erythi ocytes being increased to eight, ten, oi even thirteen million, and the 
hemoglobin rising in some cases to 200 per cent A moderate leukocy- 
tosis, ten to twenty thousand, is the lule The total volume of the blood 
is increased and its oxygen content, as well as the respiratory interchange 
of gases, IS much raised Blood piessure is usually not elevated, nor is 
there cardiac hypertrophy as a rule The urine may be normal, or may 
contain urobilin 

Pathogenesis — Senator ably discusses the various explanations of 
the polycythemia which have been given He dismisses 1he theory of its 
oiigin from a lessened destruction of the erythi ocytes, by the hypeiplasia 
of bone inaiiow, which is always, and the increased excretion of iron m 
the urine, which is frequently, present Against the possibility of its 
being a coinpeiisatoiy process in insiitficiGnt oxygenation, he points out 
that the oxygen content of the blood is ahnoimally high, and the heait’s ac- 
tion usually inci cased Thus it can only he due to a priinayy eased 
functioning of the hone mairow leading to increased hemopoiesis That 
the spleen does not iilay a leading part is proved by tbe fact that splenec- 
tomy does not cure the polycythemia, which has been known to set in after 
splenectomy. 

Tbeatmjjnt 

The treatment is unsatisfactory, and but little can be said of it, for 
almost no positive results have been obtained, the cases usually progress- 
ing slowly downward, through a duration of some six to eight yeais, to 
death Splenectomy has been proved ineffectual and has no rational basis, 
the enlargement of the spleen being evidently not the primaiy cause Yen- 
esection for th-^ relief of the congestive symptoms resulting from the 
plethora has been found useful, but as a temporary measure only Oxy- 
gen inhalations and internal admmisti ation of potassium lodid have 
given only negative results 

Repeated application of the X-rays may he said to be the only meas- 
ure that has been attended with any degree of success, and one ease im- 
proved markedly under large, doses of arsenic. 


ENTEROGENOUS CYANOSIS 

A rare condition, characterized clinically by a pecnliar bluish discol- 
oration of the skin and mneous membranes without dyspnea or any of the 
other signs of eircnlatory disturbance usually present in cyanosis, and 
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unassociated with any lesion of the heart oi lungs The pathological 
change exists m the hlood itsell, which is oi a dark-coloied, venoub hue, 
and piesents, on spectio&copic examination, the ehaiacteiistic ab&oiption 
hands of inetheinoglohin oi sulphheinoglobin The blood count may be 
normal and there is no polycythemia Digestive disturbances, evidenced 
by obstinate constipation oi piotracted diarrhea, aie usually piescmt and 
aie looked upon as having an etiological relation, the process being be- 
lieved to be an autotoxic e7iterogenous cyanosis (Stokvis) This is sup- 
posed to be the result of the absoiption of poisonous pioducts from the 
intestinal canal, and analogous to the methemoglobinemia pioduced by 
poisoning with the anilin dyes, etc. 


Treatment 

As the two forms of enterogenous cyanosis appear to diifer somewhat 
in then etiology, the treatment must he consideied sepaiately, although, 
in the present state of oui knowledge, little authoiitative can be said. 

Autotoxic Methemoglobinemia. — This is usually associated with iii- 
testmal disorders, chiefly diairhea, and sometimes with the pic'sence of 
animal parasites The patients usually complain of headache and weak- 
ness of the limbs. The characteristic cyanosis may peisist o\er years, 
varying in intensity from time to time, and often leading in the end to 
slight clubbing of the fingers, although the hlood count may lemain nor- 
mal. The urine shows no methemoglohin, but the ethereal sulphates and 
the indican aie increased, while hacteiia and putrefactive products abound 
in the fecea and point to the intestinal contents as the souice of the dis- 
ease The condition may possibly he due to some element in the diet, 
for in some of the cases marked variations in intensity followed upon 
alterations in this Tims, in van der Bergh’s (3) case, the cyanosis disap- 
peared completely on an exclusively milk diet, to return with great intensity 
when a meat diet was resumed 

Thorough intestinal antisepsis, combined with a milk diet, or one poor 
in proteids and consisting chiefly of milk and milky foods, is thus the 
only regimen that can be laid down in the present state of our knowledge 
This was successful in Gibson and Douglas' (2) case, the blood becoming 
sterile, and the cyanosis improving 

Sulphhemoglobinemia. — Cyanosis from this cause may last also for 
years Wynter’s (7) case had a duration of 12 years The symptoms aie 
identical with those of methemoglobinemia, except that constipation is the 
rule, the hlood is usually sterile, and the urme is normal as legards indi- 
ean and sulphates The pathogenesis of these cases is not easy to deter- 
mine Erom the nature of the clinical compound the cyanosis is evi- 
dently due to chronic poisoning with SHs? yet, in this condition, one 
does not always find this gas increased in the intestine It has been sug- 
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geated that in some unexplained way conditions in the intestine may be 
favorable to increased absoiption of this gas In this connection, and 
from the point of view of treatment, van der Beigh’s case is again very 
instructive The patient, a boy of nine, had had since birth a urethro- 
rectal fistula following operation for imperforate anus Thiough this fis- 
tula feces and decomposed urine were mixed in the lectnm and were there 
retained The free exit of feces and passage of the urine through the 
normal channel were permitted by dilatation of the rectum and by the 
retention of a catheter in the urethra, and these measures were imme- 
diately followed by improvement. Thus, in this case, cure followed the 
relief of constipation. 
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CHAPTER VI 
DISEASES OE THE ADREHALS 
FkEDEBICK EoKCnHEIMEB 

ADDISON’S DISEASE 

In 1855 Acldiaon desciibecl not only the syinpiom-complex oi this dis- 
ease hui its cause as well ^‘Disease ot the suprarenal capsule ” In human 
beings it iiia,\ be consideied, as far as its pathological basis is concerned, 
under two headings I The primaiy foim, due to atiophy, hypoplasia, or 
cinliobis of the adieiials II The secondary form, due to tuberculosis, 
syjihihs, 01 tmnors. (Bittdorf ) In by far the greatest number of cases 
tubeiculosis of the adrenals is found (For pathological physiology see 
Vol I, See. I, Chaptei I ) 

In the present state of our knowledge we are forced to the con- 
clusion, notwithstanding pigmentation of the skin is not explained by it, 
that 111 all cases of Addison’s disease theie is a deficit of adrenal tissue 
Whether this tissue is medullary or cortical, or both, is not determined 
as yet 

Under these conditions we would necessaiily come to the conclusion 
that, 111 order to keep internal secretion normal with insufficient tissue, 
something might be intioduced into the economy, as is done in thyroid 
gland insufficiency Organotheiapy was piobably first employed in this 
disease by Charrin and Langlois in 1894: by the subcutaneous injection of 
a glycerin extiact of horse or dog adrenals Since then organotherapy has 
been sufficiently tested to peimit us to come to some conclusions in legard 
to its therapeutic value (For pharmacological preparations see Vol I, 
Sec I, Chapter II ) 

If we now inquire into therapeutic results they can be grouped under 
four headings, according to Gilbert and Carnot* 1 Adrenal therapy does 
harm — intolerance of medication, symptoms made worse, the fatal end 
hastened. 2 No effects are produced 3 In some cases improvement is 
noted 4 Cure followed 

In Kinnicutt’s list 6 cases out of 48 were cured, with improvement in 
22 cases Adams added 49 cases to this list, making 97 cases, of which 
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16 were cured and 31 were improved, and Sajoiis addM 83 to Adams’ list, 
120 cases in all then, of which 25 weie cured and 36 iniprn\ed It will 
be seen that, in the short time in which organotherapy has been ciiiployed 
m this disease, the percentage of recoveries has increased fiom 12yj to 21, 
and improvement from 22 to 33, per cent With all due allowance for 
errors in medical statistical leseaich, we can ceitainly leport good piugiess 
111 the treatment of Addison’s disease with adrenal therapy The leasons 
for this are that early diagnosis is made moie frequently, that milder 
cases are treated for what they aie, and that our leiiiedies aie inoie efh- 
cacious 

As yet we are not sufficiently iiifoimed to lay down contiaindicalioiis 
for the employment of adrenal piodncts in Ad<lisoii’s disease The only 
thing to do is to presciibe them and watch then etfocts, when the patient 
develops unpleasant symptoms of any sort which can he connected with 
adienal medication it should be miineduitely withdiawn In oidci to 
achieve success specific medication should he h(‘gnu caily and continued 
until the symptoms have disappeaicd or until theie is evidence that it 
does no good or does haim. Delapses should always he looked foi and 
treated 

As to the modus operandi of this treatment, all that can he said posi- 
tively is that it does not act as oiganotherapy usually docs iii other dis- 
eases in which we have clinical pictures due to increase of or dimiiiutioii 
111 internal secretion, as in the thyioid gland Boinet (4) states that 
'fit seems to act hy causing a functional hyperactivity, rec&tahlishing the 
double action, pressor and antitoxic, of the poitions of the capsule suf- 
ficiently healthy Thus aie explained the poor results in classic Addison’s 
disease with its massive destruction of the adrenals Its action is mure 
favorable in the Addisonian syndionie, often secondaiy to pulmonary 
tuberculosis or any other antecedent infection, and in chronic adrenal 
insufficiency depending upon adienal scleioses, in that the cells aie atro- 
phic, degenerated but not completely destioyod” This view has been ex- 
pressed hy a number of authois Moreover, it has been shown experi- 
mentally that adrenal tissue is very easily regenerated, so that this may 
help in the restitutio ad integrum, as has been shown hy Poll 

Koch’s tuberculin has also been employed If given at all it should be 
done in the most cautious manner I know of no good results obtained 
from its use lodid of potassium has been recommended heie for the same 
indications The principle of nil nocere must be followed in a disease 
in which a purge has been followed by a fatal issue 

As in the thyroid gland in peimanent hypothyroidism, so in Addison’s 
disease the transplantation of a healthy gland has been suggested (vide 
Diseases of the Thyioid Gland) There is one groat difference between 
hypo- or anthyioidism and hypoadienalism In the absence of thyroids 
we can prevent damage or death hy giving thyioid products with great 
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certainty, not so in the absence of adienals We therefore are even more 
inteiested in the tiansplantation of the adrenals than in that of the thyroid 
gland In lower aiiiinals tiansplantation has been successfully accom- 
plished, and all the iindei lying piinciples necessary to success seem to have 
been woikcd out Jabonlage was the fii&t to transplant adrenals in the 
human being (1891) He tiansplanted fresh dogs’ adienal glands in two 
patients having Addison’s disease , both died in twenty-four hours after the 
operation As far as my literary leseaich goes, there aie only eight trans- 
plantations on record in human beings, all of them ending fatally There 
IS no doubt that surgical methods and technique will overcome the present 
difficulties so that many of our patients with Addison’s disease may he 
saved, as this seems the most promising treatment 

Heretofore we have considered only the organotherapy of this disease, 
but it is necessaiy, in order to prolong life and to relieve and prevent 
suffering, to look to many other therapeutic measures The principal 
therapeutic aim is to lelieve adynamia For this purpose the stiength of 
the patient should be preserved by keeping him in bed, and this should 
be ordered even befoie the adynamia makes it necessaiy The food is dif- 
ficult of selection it must be nutritious, it must be digestible, it must be 
appetizing, it must not be laxative It is always best in this disease 
to consult the patient befoie laying down absolute dietetic laws Pro- 
gressive adynamia is to he feaied very much, to prevent this it is neces- 
sary to make compromises, always selecting those articles of food and 
combinations of food which are the patient’s choice, the object of this 
being to keep up and stimulate the patient’s appetite. It is not an un- 
common occurrence to have the anorexia so great that feeding is prac- 
tically impossible Even at best, the question of dieting is a difficult 
one, and as the disease progresses it grows more and more so. Vari- 
ous remedies have been recommended iron preparations, arsenic, strychnia, 
nux vomica Of these arsenic may be given in ascending doses until large 
ones are taken I have seen good results follow its administration, i emis- 
sions in two cases fSTux vomica is preferable to strychnia, as its effects 
npon the stomach are more marked and its local action is greater Iron 
may he valuable foi the anemia, and in this disease should he given as 
an organic iron compound Alcohol is very valnahle in asthenia, malt 
liquors, wines, whiskey or hiandy should he chosen according to their in- 
dividual indications 

The gastiointestinal symptoms require great attention As a rule the 
stomach is deficient in gastric jnice, both qualitatively and quantitatively 
(v Achylia) Nansea, vomiting, and pain must he treated For the 
dyspepsia strychnia and diluted nitrohydiochloric acid may he given. 

Strychnias sulphatis 0 03 gm , gr ss 

Acidi mtrohydrochloridi diluti 15 00 c. c. , §ss 

Six (6) drops in water after meals. 
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This close should be gradually increased to ten diupb oi more three 
times daily When the adynamia is present, diairhea should be lieatod by 
dieting and bismuth piepaiations, tannic acid compounds, i± necessaiy by 
opiates Opium and moiphia need not be gi\eii in veiy large doses tor 
checking diarrhea in this disease, the aveiage dose being sufficient The 
presence of intestinal autointoxication must always be consideicd 

Nervous Symptoms — The nervous symptoms leqinre attention The 
psychic changes, which are not uncommon, lack of memoiy, mental slug- 
gishness, or exaltation, cannot be conti oiled easily General tieatment, 
possibly in the direction of lemovmg toxins in the blood, may be of value 
Indeed this should be considered in connection with all the nervous symp- 
toms insomnia, tinnitus aurium, headache and faintness, stupor, and syn- 
cope Moreovei, the usual medication which gives relief for symptoms 
should he applied. Convulsions should he tieated as a symptom 

The Circulatory Apparatus — It is thoroughly undo] stood that blood 
pressure is low in Addison’s disease, it would liaie been uiiuatuial if, 
therefoie, a routine treatment with vasoconstrictors had not been recom- 
mended Epinephriii at least is no longer used, as it has pi oven unsatis- 
factory as a routine method It is still recommended in cardiac asthma 
and should always be tried in the caidiac collapse which so fieqiieiitly 
marks the beginning of the end It should he given frequently and in com- 
bination with other vasoeonstnctois, caffein especially, and with cardiac 
stimulants ethei, camphor, alcohol 

When authors are mentioned whose names ai e not in the list which fol- 
lows, they can be found m the hteratuie collected by Pi of Arthur Biedl 
in his excellent work on ^‘Die innere Sekretion,” 1910 
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CHAPTER YII 
DISEASES OF THE SPLEEN 
EeEDEEICK FoECHirEIMEB 

MOVABLE SPLEEN 

Something may be tried in the way of causal therapy when splenoptosis 
IS primarily due to chronic enlargement of the spleen, to lie described 
hereafter Otherwise the indication is to find a mode or modes of treat” 
ment by which the patient gets relief, temporary or permanent First a 
well -fitting bandage should be tried , this should be elastic enough not to 
interfere with respiration, and must be applied so that it has a sufficient 
bony support by covering the lower part of the thorax The lowei edge of 
this kind of bandage should hold up the displaced organ A pad is not 
necessary as a rule It may he uncomfortable or even do harm, because, 
as there is no fixed base of support, the pad itself must necessarily make 
excursions If a pad is necessary an abdominal bandage should be applied 
which does away with this difficulty The bandage should cover the whole 
abdomen, be moie oi less rigid, and have fixed bases of sup])(>r< above and 
below Tins foim of treatment may be of some value when the ahdnmiiial 
walls have become weakened by lepeated pregnancies, removal of fat, or 
reduction of the normal and mtiaahdominal suppoits from any cause. 
Massage, electiicity, and gymnastics are also recommended It will he 
readily seen that they can be of value in very few cases In enteroptosis 
due to pregnancy tbe milder cases may be benefited The othei foinis are 
not affected by mechanical treatment alone It is more rational to try to 
recover the intraabdominal fat which has been lost for one reason or an- 
other and has acted as the internal support of the spleen For this pur- 
pose rest after meals and siiperalimentation, especially ivitli the fats and 
carbohydrates, should he ordered , the lesults of this simple treatment some- 
times are astonishing 

This is one of the most impoitant measures in enteroptosis, of winch 
tbe floating spleen is usually one feature In addition, postural ti eatment 
should be employed 

Either in general enteroptosis or in that of tlie spleen alone the pa- 
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tieiits’ nervous condition iniibt bo considered As long as tliey do not 
know tlieir exact condition they may suiter some physical discomfort or 
even pain , as soon as they become accxiiamted with the whole state of af- 
fairs a neivons state is, as a lule, siipei added which vanes in intensity, 
not infrequently developing into neuroses oi psychoses The least 
that can be expected from the physician, m the ciicumstances, is that he 
be careful in the way in which he tells his patient of the nature of the ail- 
ment when he decides to tell 

It IS especially in the neurotic cases that operation is indicated in 
eiiteioptosis Three operations are pei formed splenectomy, fixation of 
the spleen by suture, and the production of artificial adhesions by replacing 
the spleen and packing with gauze (Osler-Halstcd). As to the results, 
it goes without saying that splenectomy cures, but there is a ceitain per- 
centage of mortality Of the results fiom the remaining two operations 
it may be safely said that they are valuable foi their temporary effects 
1o the direct benefits of the operation, for then permanent effects to the 
operative results either because the oigan has been held in place or that 
it has been reduced in size by having been hold in place 

In many eases the cme is piohably due to sneaestion T have seen patients 
opeiated upon foi enteroptosis, I have seen them cured, and have examined them 
some time aftei the opeiation, the enteioptosis had leciiiied and many of them 
weie not awaie of it It would be a ciuel physician who would tell these 
patients without symptoms that the condition had letunied As yet neithei sm- 
^leal nor medical treatment aie thoroughly saiisfaetoiy 

When, as is sometimes the ease, there is torsion of the pedicle surgical 
interference should take place as soon as the condition is suspected 

RUPTUEE OF THE SPLEEN 

In this disease laparotomy should he performed This is the rule 
which should he followed, regardless of the causes of the rupture 

INFARCT AND ABSCESS OF THE SPLEEN 

In infarct of the spleen little can he done even when it is recognized 
It is dne either to embolism or thrombosis and the conditions which cause 
them, as a rule, preclude treatment When the diagnosis is made and the 
cansal condition is favorable operation should be clone It would he folly 
to operate for a cachectic infarct , while eaily operation might be indicated 
in acute or chronic disease of the left heait or in arteriosclerosis 

Abscess of the spleen should always be treated surgically 
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CHRONIC ENLAROEMENT OF THE SPLEEN 

The causal trealmont of chionic enlargement of the spleen hii^ huM' 
consideied ni connection with the mlections, the lenkeinias, chionie 
eaidial msiilhcieiicy, diseases of the liver (q v) There loinaiiis llu 
tieatmeiit of chiomc splenic enlaigemeiil- as a s\inpt(nii It is known 
positively that lemedics exist which diiectly leduce the si/e of the spk-en 
They aie ergot, eucalyptus, quimn, and others Possilily tlie lodin j.rej)- 
aratioiis oi tliiosmaniine might ha\e some influoiiee when tlieie iniieh 
adventitious, young connective tissue causing enlaigeineut As a rule llu^ 
remedies which are presciibed foi the cause also reduce the s])leen, tluv 
aie aisenic, qumiii, meicuiy, and the lodids But we ha\e pi(»cednH"^ 
which, by stimulating contractility of the spleen, when this is still posbihle, 
gradually produce a i eduction m its size Eleetiicity in the foim of Fara- 
dism, one pole upon the dorsal region of the spine, the other on the spleen 
itself, IS very valuable In the human being conti aetility of the spleen 
can he best demonstrated m intermittent fever during the j^aroxysin ll’v- 
diotheiapy is veiy valuable the alternating hot and cold douche ovei tlu' 
dorsal legion, or over the spine itself, one to two minutes’ duiation to 
given daily A good masseur can produce diminution in the size of the 
spleen, but this must not he entrusted to any one except an expert As will 
be seen, the spleen can he reduced by physical means both directly by caus- 
ing its muscular structuie to contract (local application) as well as in- 
directly through its nerve supply Recent enlargements are iiihuenccd by 
electiieity as well as by the other physical means they, in then turn, 
affect all stages When the spleen is large and soft oiily^ the milder tieal- 
ment should be employed For a time parenchymatous m]ections into the 
spleen were given and recommended, then administration is aeeompaiiied 
with too much danger and, therefore, they should never he used 

Enlargement due to echinococcus tumors or cysts should he treated 
by the surgeon In another place I have put down the indication foi 
splenectomy as follows “Any chronically enlarged spleen should he re- 
moved when it produces either serious local or general distuihance Eoi 
the contraindications, they are found in the general condition of the pa- 
tient and in the futility of splenectomy on account of the cause of the en- 
largement.” 


BANTI'S DISEASE 

Banti reports on 50 cases thoroughly studied, with the following re- 
sults . The disease should be divided into three peiiods 1 Enlargement 
of the spleen Anemia less constant, slight, or occuiring late 2 Begin- 
ning congestion of the portal circulation 3 Ciiihosis wuth ascites. Baiiti 
58 G 
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suspects that the disease is due to some infectious agent which lodges in 
the spleen, the anemia and cirrhosis aie secondary to a toxin elaborated 
in the spleen and theiefore he advocates early excising of the spleen as a 
cure He thinks that if this be done m the first stage a large percentage 
of the cases can be cured 

The results of 36 cases operated upon aie as follows Eonr cases in 
the first stage, 3 cures after 5, 6, and 15 years, respectively, 22 cases in the 
second stage 13 cures some persisting 7, 8, and 14 years , 10 cases in the 
third stage, 4 cures. 
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DISEASES OF THE THYEOID AND PARATHYROID GLANDS 
Peedeeick Foeohheimee 

CONGESTION OP THE THYROID GLAND 

In that form winch follows congestion due to iniei ference wiih ihyioid 
circulation, such as improper use of the voice, screaming, shouting, etc , 
by mechanical obstruction from tight collars, necklaces oi bands, removal 
of the cause is usually sufficient to give relief In those cases ot pubeiiy 
enlargement nothing need be done until time has shown whether or not 
the condition has become permanent, then it should be treated according 
to the ordinary indications for goiter In the great majority of these cases 
marked enlargement does not exist, but in some it does, and it is well foi 
the physician to watch further developments The enlargements due to 
menstruation require no interference unless they occur in an already en- 
larged gland, then the treatment of goiter should be instituted. 


THYROIDITIS ACUTA AND STRUMA INPLAMMATORIA 

In both of these conditions the tieatment is the same as is applied to 
any inflammation of a supeihcial gland External applications in the 
form of the ice bag, then poultices Mercurials, collargolum, lodm have 
been applied externally When there is evidence of pus, incision should 
be immediately done It is impossible to overestimate the value of eaily 
incisions in glandular suppuration — when the pus dischaiges the 
cluneal picture changes, both local and general The disease upon which 
the thyroiditis is implanted should be carefully treated. 

GOITER 

Goiter is due to hypertrophy of the thyroid gland, hut not all its tis- 
anes are equally affected, so that a pathological division of the subject is 
possible For therapeutic purposes this has not as yet received much at- 
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tention As fai as the functional activity of this enlarged goiter gland is 
concerned we aie more or less m doubt It is doubtful if it changes the 
noimal relation of the various internal seeietoiy oigans of which the thy- 
loid gland is one, at least no evidences which point in this direction have 
evei been forthcoming Under no circumstances can the condition he 
called one of hypeithyroidism The tendency to classify diseases of the 
thyioid gland according to the quantity of its secretion is premature In 
the case of the enlarged gland in Graves’ disease we aie supposed always 
to have hypeithyroidism, on the othei hand, in goitei a laige gland does 
not neeessaiily piodiice too much secretion As Mobiiis, P J , says, “all 
discussions on hyper and hypo aie, more or less, music of the future ” It 
is not only the size of the gland that produces change m secretion, hut its 
1 elation to the other internal secreting organs, as well as its own secretoiy 
function The diEeienee in the symptoms produced by a Giaves’ disease 
thyroid and a goitei must of necessity differ, as in the last there is no dis- 
turbance of internal secretion and the symptoms are piodueed by mechani- 
cal and not chemical causes 

When the “Kiopfherz” (goiter heart of Krans) develops, I agree with 
Mobiiis that this is no longer due to a goitei, but to the piesence of Giaves’ 
disease It is by no means uncommon for ordinary goiteis to develop into Giaves’ 
disease Indeed, eveiy patient with goitei should be watched and examined foi 
this possible oecuiienee In the beginning of the tiaiisition it is difficult to be 
positive, but pioper therapy quickly settles the question affirmatively or othei - 
wise In my own experience this transitional state has developed most commonly 
when theie is some change gomg on in the ovaries, as occurs in puberty, pieg- 
naiicy, or menopause 

Goiter occurs sporadically and endemically In endemic goiter we 
may now speak with a certain amount of hopefulness of p? opliylaciic b eai- 
onent This and, in a measure, actual treatment are based upon etiological 
considerations which are accepted, that the cause is found in something 
that comes from the ground All observations point to the fact that this 
is the drinking water This has been shown time and time again It is 
known that the dunking of water from certain springs in goiter regions 
produces goiter Those who dunk the water get goiter, those who do not 
remain exempt In Bozel and Rupperswil, both goitei places, endemic 
goiter practically no longer exists since they built new water woiks about 
twenty years ago In order to get nearer still to the cause it was necessary 
to find out what it was the water contained that produced the disease 
Birchei showed that goiter exists upon marine deposits of the paleozoic 
age, especially m the triassic and tertiary periods, and, piactically, this is 
admitted by those who have looked into the subject Eormeily it was con- 
tended tliat the presence or absence of some chemical element, lodm, mag- 
nesium, phosphorus, etc., was the cause, but this is no longer taken into 
consideration. A number of observers have attacked the subject from the 
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point of view of modern ideas in legaid to intoxication and infiltiation 
Grassi and Miiraron claim that tliorc is a iniahin duo to a imei ()ovi>aniMii 
Kolle, m a most exliaiisine, metliodical iphmkIi, can iiml lovvci torin 
o± life ]\1 Wilms (33) lia^ made some expciiment*^ n])ou rats !>> ii^iMiiaj 
them watei ±iom a goitei bpring lie tonnd tliat goitei was piodnccd 
whether the waiter fed was iinfllteied oi filtered f Berhetdd hltei ) Wah'i 
was fed after heating lespectively to 50° C , 00° TO' (\ and SO ' 

At 50° C goiters develop nonn ally, heUveeii rjO°-TO° C goiter ]nodiietmn 
was not complete, and at 80° 0 no goitei develojied It is snoocsted that 
the causal factor is not a living oiganism, but rathei some “albuminous’’ 
toxin Gonget has shown that in dialysis of water fiom goiter s])iings 
that w^hich lemams upon the dialyzer piodnces goitei This substance is 
supposed to he a colloidal substance in as fai as sniface tension tests show 
Howevei this may he these experiments show again that waiter is the pio- 
diicer of goiter and that it is eithei a toxin contained withm it oi an nltia- 
microscopic lower foim of life The conclusions foi our piesent piiijioses 
are that in Older to prevent this foim of disease the dunking water 
shonlcl he filtered and boiled wherever goiter is endemic Eor tioatment 
lemoval from goiter teiiitories should he recommended Thjioid gland 
products sometimes are beneficial, at others absolutely without effect or 
pioducing bad efi:eets They should therefore he given veiy caiefiilly, be- 
ginning with small doses and increasing giadnally until some effects aie 
noticed 

Treatment — The treatment of sporadic goiter is eairied out from 
various points of view Medically we possess in lodin and its compounds 
a lemedy which is followed by good results when given eaily in the dis- 
ease It IS most useful m vascular and paienehymatous goitei s, I have 
always been disappointed when I employed it in the cystic foirn, piob- 
ably because I could not make tbe diagnosis as early as in the othei forms, 
and, therefore, the treatment was not begun soon enougli I have, there- 
fore, follow^ed the iiile never to give it m cystic goiters How it acts is 
not certainly established, modem lesearch has deinonsti ated, how’-evei, 
that lodin has a specific afi&mty for the thyroid gland wdieii given either 
as potassium lodid or as iodoform Clinical expeiience has showm defi- 
nitely that goiters can he reduced by lodin administration, and when the 
treatment is begun eaily enough the lesnlts are cxcclloiit It may he 
pi escribed locally or by the month lodin is apjilied exteinally m vari- 
ous ways The most common form is painting the enlaiged gland with 
the tincture of lodin, and it is the woist form, as the local elfect upon 
the skm, discoloration and dermatitis, is the dominant one, and very little 
loclin IS absorbed The unguentum locli of the IT S Phaimacopajia is a 
much more serviceable preparation, a 4 per cent lodin ointment, which 
leaves the skm nncolored and is absorbed It is an mist able combination 
and has to he used fresh The best pieparation of lodm for external 
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application is lodopetrogen (5-10 per cent ) or lodovasogen (S-10 per 
cent), lioth identical pioclucts, the former made in this country These 
should he inhbed in over the gland daily in small quantities, care being 
taken that no skin iiritation follows, and no lodism. That these two 
products aie absorbed is shown by the fact that, in human beings espe- 
cially sensitive to lodin, one application may be sufficient to produce the 
classical symptoms of lodism 

When external application is not indicated or does no good lodin 
should be given internally, and I prefer sodinm lodid in a two to five 
pel cent solution of pepsin three times daily. It is wise to begin with 
the weaker solution, as no one can foretell how intense its effects may 
be (acute lodism or cachexia strumipriva) These patients should be 
watched closely until it is shown that they can take lodin with safety 
After that they should he seen occasionally and told to report if any symp- 
toms of lodism develop When the gland begins to reduce, the dose of 
lodin may be reduced, relapses are not uncommon, and they should he 
treated as in the beginning It is not wise to give lodin for too long a 
time, as atrophy of the hi easts and sometimes of the genital glands may 
take place 

Thyroid pieparations were greeted with great enthusiasm after the 
first publications had appeared as to their efficacy m goiter They are 
not necessary m this disease , their action is not constant , they are accom- 
panied by bad effects which we are not certain of controlling, and, above 
all, the results are disappointing 

The injection of lodin into enlarged thyroid glands should be discour- 
aged, as the opeiation is not one in which possible benefit or harm can 
be calculated oi eonti oiled X-ray treatment sometimes gives good re- 
sults (v Graves’ Disease) 

Qymnashcs are very valuable as an adjuvant method of treatment, 
especially is this the case in the vascular form. ^“^The patient, lying upon 
the back with the head low, is directed slowly to flex and extend the head, 
to begin Avith three minutes’ duration of this exercise daily and prolong 
it to ten minutes daily ” 

Smgical treatment should be applied when, after medical treatment 
has been pioperly tried, there is (I) great and progressive deformity, 
(II) when there are evidences of malignancy, (HI) when the goiter 
extends into the thorax , (lY) when there are symptoms of pressure from 
the goiter Symptoms of hyperthyrea, if there are such, beginning 
Graves’ disease, should not he operated upon until medical treatment has 
been thoroughly tried The surgical mortality is very low. Kocher states 
that, “in the present state of surgery, the operation for goiter can be 
performed without danger to life ” Le Grand Guerry states that the sur- 
gical mortality is about 0 5 per cent , and this statement is neaily cor- 
rect But it represents statistics of men who are doing these operations 
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frequently, who have experience, and know how to meet einciqenciL^? 
This IS shown by Kocher’s statistics, before the year 1850 there weie 70 
operations with 4:0 per cent moitality, 400 opeiations between 1850 and 
1883, the mortality being decreased to 15 per cent , and since 1883 the 
mortality is less than 3 per cent If we were in the position to collect 
all the cases operated upon, it would be seen that the mortality is much 
greater than this. Therefoie, for the benefit of the patient, it' is best to 
select a surgeon who has had expeiience in these eases, the more he has 
operated the lower his mortality. 


EXOPHTHALMIC GOITER 

(Graves^ Basedow* Sj Parry* s Disease) 

In the present state of our knowledge of the etiology of this disease 
it IS difficult to draw therapeutic conclusions The nervous oiigm, so con- 
fidently believed in that resection of the sympathetic neive was done — 
and with good results in some instances — is no longer accepted Yet, on 
account of accurate work done upon the innervation of the thyroid gland, 
especially by Biian and Wiener, it would seem that neivoua processes 
are of great importance in this disease Gautier, and especially Mobius 
(23), worked out a thyrogenous theory, i e, that Graves’ disease is due 
to excessive or improper thyroid function The thyroid gland is the one 
most amenable to organotherapy, and its laws have been deduced from 
its study, one of them being that the addition of thyroid substance always 
increases thyioid secretion If, then, Graves’ disease is due to hyper- 
secretion, administration of thyroid bodies should always be followed by 
increase in severity and number of symptoms But in a certain, if not a 
large, number of cases the opposite holds good, so that we must either 
conclude that causation of this disease is not the same in all instances, 
or that the thyroid gland is not alone responsible In studying the dis- 
ease it was found that adrenalin occurs in excess in the blood of patients, 
and a careful study of symptoms shows that there must be mutation of 
the autonomous system Eppinger and Hess accept two lands of Graves’ 
disease, sympathicotonic and vagotonic, which leads to the acceptance of a 
polyvalent thyroid secretion Ealta (10), Eppinger (8), and Rudiiiger 
believe that Graves’ disease is the result of combined hyperseci ction and 
nerve irritation, acting simultaneously and independently In addition 
the internal secretion of at least the adrenals, the thymus, the hypophysis, 
and the sexual glands must also be considered for etiology So that it 
would seem that m the thyroid gland there is found the final reaction of 
nervous, internal, secretory, and local (thyroid) processes The accep- 
tance of this would explain why partial removal of the thyroid frequently 
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gncs lelief, as hypei function is prevented by lediiction in quantity of 
secietory substance It also explains why the present suigical phase of 
llieiapy must of necessity be a tenipoiary one, whether the treatment of 
the futuie will be medical or surgical^ or both, it is given to no one to fore- 
see at piesent 

Two things should be considered when tieatment is discussed, ordi- 
nal ily the prognosis of Graves’ disease is favorable when the patient 
can take caie of himself At the time of wilting I have treated 16 cases 
of Glares’ disease without a death Indeed, m my whole experience I 
have seen only one death fiom this disease, and this was due to thyioid 
feeding Jackson and Mead saw 85 cases with 3 deaths, only one dying 
undei then own care A E Baker lecords 50 cases, of which 44 are 
still alive aflei an average of 8 7 years when first recorded None of the 
SIX died fioin Graves’ disease or any of its complications At present 
the mildest cases are recognized and treated, and this may partly account 
for ouz low moitality Everything, then, is in favor of cure of this dis- 
ease, theiefore, there aie many "‘‘post hoc eigo propter hoc"' enres, as is 
the ease in many self-limited diseases, to which class this disease some- 
times belongs 

The second thing to be considered is that, as it seems, we are dealing 
with a cii cuius vitiosus made up of the goiter, the neivous system, the 
internal secretory bodies, the toxemia, and frequently external conditions, 
which, when bioken, result m a cure Because many remedies aie recom- 
mended in this disease it is not true that none are of value 

Hygienic Treatment — The psychical condition of the patient should 
be considered Unless the physician does this, medical results will not be 
as favorable as they should be We should never forget that we aie deal- 
ing with a disease in winch a nervous state is a cardinal feature First 
of all, this nervous state should be treated as it is under any condition 
Those physicians who do not understand nervous people and who do not 
sympathize with them should keep their hands ofi and not treat them 
medically It requires sympathy, patience, tenacity, tact, and knowledge 
to treat these people Call it psychotherapy or what you will, the fact 
remains that without these qualities in the physician theiapentic results 
are not satisfactory in most eases This retards permanent recovery and 
produces greater development of undesirable symptoms 

Rest — Best is of enormous value in this disease It should be pre- 
sciibed as a drug, as to quality and quantity Besides its influence upon 
the nervous system, it is a means of producing increase in weight because 
of diminished metabolic output When weight and nervousness impiove 
the patient is improving. It is difficult to measure how much the patient 
should rest , it ranges from an hoiii after meals to rest in bed the twenty- 
four The lattei should never be ordeied except in the form of the rest 
cure (v. Hysteria), and never when the patient objects or, after a few 
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days, becomes restless and dissatisfied Wlioii tlieso conditions aio dis- 
legarded there is deterioiation of the general condition Rut there die 
circumstances when it is absolutely necessai\ to keep the patuait in bed, 
nolens nolens A patient with a pulse of 200 and a dilated heait must 
be kept in bed The same may be said of any utliei indication uhicdi 
makes rest in bed absolutely necessaiy On the other hand, nio^t ca-es 
lequiie little or no rest They are the fo7mes fiusies, under which teini 
I include all the rudimentaiy eases, and this is the Rpe most fieqneiitly 
found m Graves’ disease In the individual case we may be guidcMl In 
symptomatic indications Hpon the whole, the importance of lest m this 
disease seems to he commonly disreg aided in eases which otherwise might 
be cured by medical means 

Diet. — Theie is no especial diet for this disease Moieover, patients 
who hold their own in weight or gam need not he dieted unless thei e is 
some other leason for it At some time or another all severe cases of 
Graves’ disease must be dieted This may he in the form of sujieralimen- 
tation, increased caloric value being derived fiom milk and eaihohy- 
drates, or for symptomatic puiposes, as gastiomtestinal or cardiac com- 
plications In the latter especially five or six small meals should he 
given daily instead of three large ones This may apply to any foini 
of Graves’ disease or to special indications Moieovei, the eating of laigo 
quantities of meat should be forbidden, as expeiimental evidence goes to 
show that large quantities of meat piodnce thyroid enlargement due to 
increased functional activity Milk, eggs, and vegetable albumin seem 
harmless Alcohol should he forbidden, ceitaiiily its daily legiilai use 
in moderate or laige quantities, or its occasional iiidnlgence in laige quan- 
tities There can he no objection to coffee oi tea when taken m modcia- 
tion. Tobacco should be forbidden because of its untoward effects upon 
the heart and the blood vessels 

Exercise. — Exercise should be presciibed or forbidden, as the individ- 
ual case may require Aside from tlie faintness and weakness wliicli may 
follow it, the condition of the heart may he looked upon as a guide Eiinc- 
tional heart tests are of great value in determining the stiength of the 
myocardium The nervousness should also he consideied, not only on 
account of the heart, hut also because of the bad effects of increased 
nervousness upon the circulation as a whole All forms of exercise and 
of many grades of intensity may he pi escribed Hot to indulge m exces- 
sive and too violent exercise is a rule that should he followed by all ]>a- 
tients with this disease When the heart is noimal exceptions can he 
made in individual cases In those who have to remain m bed a com- 
petent masseui or masseuse may do good by passive movements, at fiisl- 
without, then with, resistance After this gymnastics may bo presciibed, 
and finally the patient may take walks, inci easing the distance slightly 
every day. Erom now on it is the tieatment of myocardial msufficieiicy 
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Climate — Tlic fact cannot be denied that Graves’ disease disappears 
with change of climate In addition the statement may he made that 
many patients aie made worse with change of climate There can be no 
doubt that climate may produce some effect upon Graves’ disease. Even 
Mobius (23), who is veiy skeptical (1. c , p 81), admits this As a rule, 
we have no piecise indications as to places in the climatology of this dis- 
ease Patients do well in high, middle, or low altitudes, at the seashore, 
indeed, m cities and in the country 

One patient in whom I made the diagnosis leeovered his health in Rome, 
and I have known of seveial who have regained theiis on mountain tops Why 
this occuis, or how, is only a mattei of speculation, it matters not whether 
it IS due to imagination, or physical and chemical processes It occurs, and must 
be considered m the tieatment of these patients 

In selecting a place foi the patient his own predilection should first 
he considered If possible, low mountains (2,000 feet) and warm sea- 
slioie places should be tiled first The Swiss mountains (3,000 feet and 
moie) have been recommended, especially for -winter, others do well m 
wooded countiies, on the lakes, or in small settlements in level country 
with temperate climate The heart and the general condition of the 
patient must always be considered befoie any place is selected 

Balneology — Yaiiheim is recommended, and just as frequently looked 
upon as contraindicated When there is chronic myocardial insufficiency 
Yauheim is valuable in all circumstances; but whether it has any other 
effect 111 this disease is still doubtful Patients have been sent to ferrugi- 
nous springs, indeed, to drink much and many kinds of mineral waters 
Some patients are improved as soon as any one condition is relieved. All 
authors wain against baths too hot or too cold and baths m the open, es- 
pecially sea baths 

Hydrotherapy — Hydrotherapy seems to he very valuable Judging 
by tile good lesults obtained by Winternitz, especially in this disease, it 
should be applied according to his directions when used at all as a cura- 
tive method For the symptoms the following may be tried “For the 
nervousness lukewarm baths, warm salt baths, the half hath, douche to 
the spine ” The half baths and the douches are especially efficacious For 
the enlaiged thyroid gland cold applications or the ice hag locally should 
ho tiled For the tachycardia the ice bag at the nape of the neck or over 
the region of the heart may be apxilied 

Electricity —This has frequently been applied with curative efiects 
For this purpose galvanism, faradism, singly or combined, the electric 
bath, indeed, nearly every form of electricity has been recommended 
Good lesults have been reported following the application of one or more 
of these methods Chvostek’s mode of application seems the one which 
has been followed by tbe greatest number of good results, Obvostek, as 
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do most, employs the galvanic current, and in the following way fl) 
To the sympathetic nerve anode to the sternal notch, cathode to the .mole 
of the jaw for one minute, (2) to the spinal coid anode ovci nth doi'^al 
veitebra, cathode on the neck, (3) through both mastoid proer ..e. neak 
cmrents and daily sittings (Mohms, 23—1 e, p 83) Them aie’niam 
modifications of this method, all seem to he directed to galuini/alion ot 
the soft parts of the neck, indeed, this seems to he true of the apiilieatimi 
of electricity in any foim There is no donht ahoiil the efficacy ot ele(> 
tricity in this disease, many cases have been cured and iiioie have hetai 
impioved But theie are more refractory cases than such as aie amenable 
to this mode of treatment 

Without entering into a discussion of the naiuie of the effect produced by 
electiieiiy, I do not hesitate to state that m this disease li is laigely due to sug- 
gestion, and should be used as any other suggestive measure Moieover, it is 
a matter of record that Mobius (23) has noted impiovement aftei psycholheiapy, 
by suggestion in the waking state and in hypnosis Even one case emed at 
Lourdes is noted Eleetneity then should he applied so as to pioduce the greatest 
psychical efCect, and othei suggestive methods should also be tried by those who 
know how to employ them 

X-ray Treatment — Pfahler (1908) has collected 51 cases in which 
this mode of treatment was employed, with the following results in 42 
cases there was marked impiovement, in 9 cases theie was little oi no 
impiovement, i e , there was improvement in Y5 per cent of all the cases 
All cases which improved have remained well from a few months to three 
years Falta (10) (1910) reports six cases, of which five wore cured 
and one benefited. Unfortunately, all observers have not obtained such 
excellent results as these, hnt, nevertheless, the Eontgen lays ^hould cer- 
tainly be tried, when applied by a careful operator no haim follows 

Medicinal Treatment — In view of the fact that so many drugs have 
been favorably mentioned, it will he impossible to considei all or even 
most of them In this disease medicines may act by suggestion, this 
should not be forgotten in estimating the effects of a drug in given dis- 
eases It IS only by careful and openminded observation that wm can 
eliminate this modiis operand'i, which should always be considered when 
judging therapeutic measures 

In m y own expeneiiee the administration of quiniii and eigot is followed 
by the best results, and I have been treating Graves’ disease m this manner for 
nearlv thirty years I give the qmnm in the foim of the neutial hydiobiomate 
of quinia Quinin was selected first, on account of its activity ih a very neuiotie 
patient in controlling the neurosis, and because the oldei wiiteis had employee 
Jesuit’s bark m goiters The hydrobromate oi hydrobiomid, one oi the otliei, 
was employed because of the observation that biomids counteiaet ciiicliuiiism 
This view is dispaiaged, but from a long expeiieiiee I can say ihai m evoiy 
instance quinin could be taken m this combination when it was a y o eia e 
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in any othei Tlie ergotin was piesciibed because of its effect upon the blood 
vessels, causing contiaction In this way many symptoms due to dilatation of 
blood vessels veie < on ti oiled It is dithcull to say, as we can foi eigot, how the 
qiiinin acts in this disease, but it is the more essential of the two lemedies in this 
loim ot tieatineut Huchaid, who also lecoinmended it, has claimed that the 
effect IS due to its eaidiae tome and vasoconstnetoi piopeities In addition, it 
IS jiossible that li acts by a direct effect upon the toxemia, by slowing the heart 
01 by stimulation of inhibitory eenteis At fiist the qmmn given without 
the eigotin was used for a gieat many years When no favoiable lesults 
folloived in two weeks ergotm was added At present 0 30 gm , gi v, of quinm 
hydiohi ornate and 0 005 gm, gi i, eigotiii aie giion in gelatm-coated pills foiii 
times daily As the case progiesses favoiably, three or only two pills a day may 
be given, but if the patient gets woise the niimhei of pills should again be 
inei eased When emehonism develops so as to inteifere with the eomfoit of the 
patient, the number of pills should be reduced, or they may be witlidiawn tem- 
poiaiily One of my failiues occniied because the j)atieni would not take the 
pills on account of neivousiiess induced by the cinchonism In all the cases I 
have seen no permanent damage was produced, eithei in the eais oi othei- 
wise One of my Graves patients has been taking quinm foi neaily five yeais 
without any bad effects whatsoevei The good effects under tins tiealment 
usually follow in the same sequence, flist, the taeliyeaidia impioies, the ]ml&e 
fiG(iueiitly coming down fiom 130-140 pulse beats to SO oi 90 in foitv-eight 
boms Secondly, the thyioicl gland diminishes m size, by measinement Thndly, 
the tiemoi and exophthalmos disappeai In by fai the gieatei niinibei of cases 
the exophthalmos is the last symptom which disappears, indeed, in a goodly 
iiiimhei of patients it nevei disappeais To convince oneself that the tieafineiit 
is the cause of the changes just noted, it is necessary only to wiilidiaw the pills 
and, unless the patient is cuied, the symptoms leeur If aftei the witlidiawal 
of the pilis the symptoms disappear, such patients, as a lule, may be cousideied 
cmed Eel apses aie not uncommon, these patients have i elapses on account 
oF 1 syelnc oi iiliysical iiritations, and these i elapses should be tieated in the 
same way as befoie It is on account of these relapses that the disease may last 
so long The tieatment just deseiibed is most valuable in the mild attacks, the 
percentage of complete lecoveiies being \eiy laige, and aftei a slioit lime When 
the fully developed form exists, either primarily or as a i elapse, complete le- 
coveiiGS aie the lule, but moie time is required When the patient has the 
ioudiojmiit foim the lesults aie excellent, so much so that if one believes only in 
siugical tieatment the qmmn and eigotm may be given to get the 2 mtieut m 
condition foi the operation, as has aheady been done by Deaver (verbal com- 
mumeation) The tieatment has been tested by 3f C Shatluek (30) (1904), 
and he comes to the conclusion that it is the best J M Jackson and L Guy 
Mead (16) have tieated S5 patients with quinm m the Out-Patieut Depaitiiieiit of 
the Massachusetts General Hospital Of these, 56 have been undei observation 
long enough so that conclusions may be valuable, 42 (76 per cent ) weie ciued, 
7 weie benefited (13 jeer cent ), and there was failure in 6 (11 jaei cent ) At 
the pieseut time (1911) I have tieated 71 cases with six failuies, i e , 32 jiei cent 
success It may be of interest to note that the tieatment failed absolutely to 
make anv impiession on a negro, the only ease in the African lace I have ever 
seen Theie was no mortality 

Elimination by the intestines has been employed, with a diiect aim 
and purpose, by W II Thomson (31) (1906), who repoits excellent re- 
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suits from intestinal treatment KocLer has come to the conclusion that 
phosphate ol sodium is the best remedy in Graves’ disease, and that its 
activity is entirely due to its action upon the bowels I have seen one 
instance m which a patient with Graves’ disease got an attack of t^epsis 
due to tonsillar infection, one of its manifestations being a septic diar- 
rhea This diairhea continued for three months, when it was ducked hy 
opiates the Graves’ disease got worse, so nothing was done for the diar- 
ihea When this stopped after three months’ diiiation the Gia\es’ dneasc 
disappeaied and theie has been no relapse (1911) When tiying this 
method only my results have not been so favorable as those of Thonison 
I employ it, however, in connection with the quinin treatment, and fie- 
quently improve my results hy the addition of phosphate of soda, the 
qumin and eigotin combined with it. 

In a routine way patients may he divided into three classes for thera- 
peutic purposes in connection with quinin, ergotin, and cdiminative 
iieatment The milder eases get well on quinin and ergotin, elimina- 
tion IS larely leqiiiied, and they usually are able to attend to their voca- 
tions, 111 seveier cases we must individualize, most of them may continue 
their woik, hut in them dietetic and eliminative tieatment may he re- 
quired The seveiest foiins are put to hed, quinin and eigotiii aie given, 
the pioper diet is presciibed (v. supra), and if necessary eliminative pro- 
cedures may be employed, but only the mildest ones They should have 
the lest cure, as a lule, as strictly given as it is possible to do 

Other Medicines — Of the other medicines which should he recom- 
mended we only consider those that act symptomatically, although cures 
ha^e been attiihuted to all of them Belladonna is valuable on account 
of its excellent effects upon the bowels and its stimulating effect upon the 
vasomotoi centcis Aisemc should he given for the same reasons as it is 
gi\eii elsewdiere, to improve nutrition, to connteiact anemia Both act to 
change metabolism, so that the patient puts on weight and his neivous 
symptoms are impioved Sto ojjliantlius should he used as in any other 
disease , it is nollinig more nor less than a cardiac tonic, at tinich the best 
Digitalis should he given for the same indications and in the same doses 
in Giaves’ disease as in all other heart diseases When digitalis is ad- 
ministeied in functional cardiac troubles, the result, at best, is negative 
The hiomids aie valuable and should he prescribed m round doses to 
give lelief to nervousness, thereby improving sleep and coimtei acting all 
iiici eased neivous reactions lodin or its piepaiatioiis should he used 
with gieat caie in this disease, it does harm m most cases, hut good in 
some others , we do not know why At all events, when lodin is given 
at all, It should he under the caieful observation and supervision of a 
physician whose duty it is to watch for the first had effects and then to 
withdraw the drug. 

Organotherapy. — The thyroid gland must be considered first as a 
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lemedial agent, because it contains the substances which have the great- 
est eTect upon the physiological and pathological processes of the thyioid 
gland {vide Myxedema foi dosage) When used in Graves’ disease it is 
best given as the gland itself oi as an extract Bauman’s thyroidin is 
only a part of the thymus gland and, therefore, has not the same effect 
as the gland itself, but acts like all other lodin prepaiations Eiom a 
theoretical point of view thyioid gland should never be given in Giaves’ 
disease. Biedl says that administration of thyroid m Giaves’ disease is 
always followed by bad effects, in this way giving direct proof that the 
disease is not a hypothyreosis The matter is not so simple as this, the 
fact remains that a small percentage of Graves’ disease patients improve 
under thyioid oi lodiii tieatment, and some are cured by it On the other 
hand, most patients are made worse, and I have seen one patient die as a 
result of this treatment 

I do not give the thyioid prepaiations in this disease for the following 
leasons theie are no pieeise indications foi their administration, they are harm- 
ful to the point of daiigei , and they are unneeessaiy Those eases that are helped 
by thyioid aie helped more by the qmnin and eigotm treatment 

Thymus gland was first recommended by Mickulicz, who had good 
results in a few cases, so that an operation became unnecessary These 
good results were also verified by Cuuningham, Owens, and Mobius The 
thymus gland does good because it also contains lodin It is safer than 
thyroid medication because of the small quantity of lodin contained within 
it It therefore is also unnecessary in the treatment of Graves’ disease. 

In 1895 Ballet and Enriquez (v Biedl) suggested a plan of tieat- 
ment based on the assumption that there is formed in the body a hypo- 
thetical poison, which is neutralized by the thyroid secretion, and when 
the latter is excessive the poison neutralizes it Therefore, in animals de- 
prived of thyroids, the antagonistic poison must be present in increased 
quantity in their blood The serum from thjroidectomized animals was, 
therefore, applied in Graves’ disease In 1895 they report nine cases 
with satisfactory results, but in 1903 the end results are disappointing 
(Buckley). Lanz (Mohius, 1 c ) treated three patients successfully by 
giving them the milk from thyroidectomized goats In 1901 Mobiiis 
had Merck prepare a serum from the blood of thyroidectomized sheep, 
called Anthyreoidin Mobiiis, which was first given by injection, then by 
the mouth, in the dosage of from 10 to 30 drops three times daily for 
several weeks, and then interrupted and begun again, if necessary Buck- 
ley (1 G ) has tabulated 86 cases in which this treatment was employed 
with only six failures and 10 relapses The limited experience I have 
had of the results of this treatment have not impressed me with it I 
have, it is true, seen such cases that have failed; from the point of view 
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of statistical reseaich it is as valuable as any of tlie otlior nmi-suruical 

metliods of treatment 

Tlie serum of Rogers and Beebe was piepaied from the tli^ioid uLiiid 
derived from an antopsy of two Graves' disease patients Fiom thcor 
enlarged thyroids there were isolated two proteids, a nnclcopioteid and 
a thyreoglobnlm These were injected into a rahhit, the nm Icpioteid 
to produce the cytolitic effect and the thyreoglobulin an antitoxin ddie 
results in human beings with Graves' disease are 90 cases tieated in all, 
of which 23 were cured, 52 impioved, 11 unimpioved, and 4 died (Biiek- 
ley, 1. c ) This mode of treatment has no reason for exist once The 
results are not as good as they are with suigeiy, the cures aic fcvvei in 
number, and the deaths nearly as great, it should, therefoie, never ho 
used, and, I believe, is never used now 

Rogers (27) (1910) formulates his new treatment as follows Ep- 
pinger, Falta, and Rudinger showed the interaction of the thyioid, the 
pancreas, and the chromaffine system, the thyroid and ehioniaffine in- 
hibit the pancreas, the pancreas inhibits the thyioid and chiomafEne sys- 
tem Two active principles may be isolated from the thyioid, two from 
the adrenals, and one from the pancreas (this only for the pin pose of 
internal secretion) In the thyroid the two bodies are a nucleoproteid 
and thyroglobulin The first causes increase in heait late tlnough the 
accelerator or a sympathetic nerve which is a part of the chiomaffine 
system, which then is stimulated The greater the hyperthyioidism the 
greater the irritation and the greater the secretion The pancreas may 
also be inhibited through the adrenals The thyroid globulin seems to 
have an effect which is not limited to any organ and probably deteriorates 
in its physiological properties as exophthalmic goiter advances through 
its various stages He then assumes that it has a univei sally activating 
effect and must consequently activate itself He next calls attention to 
the effect of overstrain, of which he states that probably all secretions 
become deteriorated as its result In conditions of fatigue there is a 
great demand for thyroid secretion, which results in large quantities of 
thyroglobulin being thrown into the circulation accompanied by too much 
nucleoproteid. The latter overstimulates the sympathetic, and the chro- 
maffine system is thus forced to inhibit the pancreas Because of this diges- 
tion and nutrition suffer, the latter already below par , there comes a de- 
mand for increased thyroid secretion, which again is secieted in large 
quantity hut of inferior quality Thus is established the fiist vicious 
circle The second vicious circle is produced by the excess of thyioid 
globulin which activates the gland to further activity On this hypothesis 
he formulates therapeutic direction 

I In goiter in fatigue, thyroid preparations should be given 11. In 
patients without goiter, but with evidences of hyperthyioidism, repre- 
senting the first stage of exophthalmic goiter, the indications lire for sup- 
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poiting the theoretically attempted compensation III Operative treat- 
ment IS successlul m fully developed thyroidism, as it breaks thiongh the 
VICIOUS ciicle IV When the secietion has deterioiated, latei on, the 
opeiation has a imich -vvoise progiiosis In order to deteimine the couise 
to he pursued m treatment, the following should he done A dose of 
specific antithyroid sernm is given. If the thyioid is piimaiily at fault 5 
to 10 gi. (0 3 to 0 0 gin ) of the seium will either be followed by negative 
lesiilts or by slight improvement When there is no change a laiger dose 
bhoiild he given If the chiomaffine system is affected the symptoms will 
be aggiavated, these cases should not be opeiated, those which improve 
are cnied by operation If antiseinm impioves the condition, it should 
he continued as long as improvement continues, and the pancreas should 
he aided by giving some foim of the gland by month, by leetiim, or siib- 
outaneonsly Sometimes moie rapid results aic obtained by giving thy- 
roid, which counteracts the dcterioi ation in quality of the patient’s secre- 
tion He closes with a warning not to push the antithyroid seium to the 
point of unduly damaging the vitality of the alieady weakened thyioid 
epithelium All this is veiy suggestive, but it is a hypothesis, with all its 
weaknesses It is, howevei, a distinct progTess in therapeutics, and may 
be found useful to further progress In theiapoutics it is necessaiy to 
have demonstrations of results; here especially ""piohiren ist bessei als 
htudiet 

The lesults of medical treatment are very favorable, from 70 to 90 
pel cent of all cases are improved and cuied by it They are best m 
the rudimentary form {fames frmtes), better in the form which develops 
gradually than in the one developing suddenly with full force, better in 
women than in men, and better in the old than in the young The in- 
dications for the operation are as follows : when serious compression exists 
from the enlarged gland or glands, when the patient gets lapidly worse 
on medical treatment, vrhen he loses weight continuously, when there 
is constant fever, when the tachycardia cannot be controlled, when the 
disease renders him unfit to pnrsne his nsnal vocation Operation is 
contraindicated by bad general condition, as also m organic heart changes 

The surgical procedures which aie accepted in Graves^ disease aie 
JonnesGo’s sympathectomy and operations upon the thyioid gland itself 
In regard to the former, which m the light of the new work in internal 
secietion again seems a rational operation, it may be said that it will of 
necessity be again taken up and its indications strictly and precisely 
woiked ont. The procednies upon the thyroid gland consist of ligation 
of several enlarged arteiies of the goiter, excision of vascular stiiimas, 
and resection or excision of inoie than one-half of the enlaiged gland. 
The latest results of surgical treatment are expressed by Kocher, he 
again reports 376 cases, 76 per cent of which were cured, with a mortality 
of 3 9 per cent. Mayo has 70 per cent of cures with a mortality of 4 
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per cent Hemecke in kis 500 collected cases found the iiiortalit\ 5 6 
per cent When medical and surgical statistics aic conipau'd, il will be 
immediately seen that the mortality is even miallci in the iormei Ilian 
in the latter The results of medical tieatnieiit aie abdiit tlu- ^auic 
those of surgery, as far as can be seen fiom the statistical niattaial, which 
IS neither uniform, complete, nor snfficiently piecise A*, to niuilalit}, it 
IS impossible to express it in figures In the 424- casC', which ha\C‘ Ix'cu 
considered for medical treatment in this article, on!} eiaht died, less 
than 1 per cent (The 23 Beebe and Kogers serum cases aie iifit included, 
as it was doubtful whether the moitality was due to the leniod} or to 
the disease ) These cases come fioni various souices, iiudiKliug leports 
of single cases hy men from the ranlcs of the profession Ou the other 
hand, the surgical reports with the very small death late come fiom ex- 
perts in this operation, men who have operated more frequently than any 
one else, the Mayos 1,000, Kionlein 2,000, and Kochei 3,000 tunes and 
over It IS not necessary to point out again that this ahaie makes for 
lower mortality In order to show the difterenee m statistical resulis of 
varions surgeons, Dreyfus’ collection of 127 eases opeiated on hy AVolif, 
Miokulicz, Kronlein, and Kocher (1905) gives a mortality of 7 9 per 
cent , while that of Behn’s (26) collection of the same year, the result 
of 37 operators, is 20 1 per cent So that the physician who leconi- 
mends operation in Graves’ disease should at least have exhausted all 
other means of tieatment before subjecting the patient to a moitality, 
small as it may he, from surgical intervention That surgical tieatment 
becomes necessary in certain cases has been stated above That it is a 
logical and scientific mode of treatment is fully admitted, as a \icious 
circle IS broken into when it is done Cures are reported m as high a 
number as 86 per cent (Kocher, he). The question that aiises is 
whether all cases of exophthalmic goiter can be cured hy removing mo^ro 
or less of the thyroid gland This has always been answeied in the affii- 
mative When the patient is not cured, or has relapses, and they are not 
as common with surgacal (25 per cent, Mayo) as with medical treatment, 
it has been taken for granted that not enough or too much of the gland 
has been removed. This may be true, but in the light of modern investi- 
gation it will be seen that there are other reasons foi failure not so simple, 
and that in these cases some proeeduie such as is recommended by Bogeis 

may have to be employed , , ^ 

The complications are treated here as elsewhere Only one requires 
especial attention Pregnancy, per se, as a rule, has no had effect upon 
Graves’ disease. If there is a heart condition present which endangers 
life the pregnancy should be interrupted, if not, this is not necessary un- 
less there is the had form. 
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ATHYREA AND HYPOTHYEEA 

Eor therapeutic purposes all tlie various foims are practically the 
same AVlien there is absence or gieat diminution in thyioid secietion 
this deficit must be supplied This seems to hold good for all the vaii- 
ous forms of hypoth;}iea and athyiea In this whole gioup of cases tlieie 
IS but one form of cretinism which leqiiires special nientioii. endemic 
cretinism As has been stated under endemic goitei, these two foims of 
disease aie found together, the same cause producing both (v Endemic 
Goiter) The same piophylactie measiiics should be employed in the one 
as m the other The removal of the cause has done the same for endemic 
cietimsni as it has for endemic goiter, the disease has been prevented 

A gieat niimbei of symptom-complexes have been gioiipod under the 
headings of athyiea or hypothyrea It is not our present purpose to 
discuss whetliei they belong there or not If the classification has abso- 
lute value, 1 e , if all cases are athyreas or liypotliyi eas, the treatment 
should he the same If it has only relative value, iii so far as combinations 
of causes are concerned, this will not be the case The cachexia strunii- 
pnva (Hoelier) and myxedema are accepted as being due to athyrea 
The following are not accepted by all Dercum’s disease, age cachexia, 
senilismns (Riimmo), or piogeria (Gilford) Hypothyrea stands on a 
firmer footing in endemic and sporadic cretinism Pineles has described 
a form of disease which he calls tliyreo aplasia, also called congenital myx- 
edema Infantile myxedema is also inclnded in the group, as also a 
combination of infantilism with myxedema called infantilismus myx- 
edematosiis or myxinfantilismiis (Brissand) 

If the assumption is correct that these various diseases are due to lack 
of thyroid secretion, then the introduction of thyroid should cause the 
symptoms to disappear Thus we have not only a thoiapeiitic measme, 
hnt one which at the same time indicates the cause of the disease in as far 
as the thyroid gland is concerned Schiff (1884) first succeeded in trans- 
planting thyroid gland into the peritoneum of dogs ivhose thyioid gland 
had been removed, and they lived for some time Kocher then transplanted 
thyroid in the human being, but without success. Bircher (1890) was the 
first to succeed in the human being, but the patient eventually died of 
the cachexia strumipriva. Bannelongiie and Victor Horsley, independ- 
ently of each other, then showed that implantation was followed by tem- 
porary results only, as the implanted gland was ultimately absorbed 
In 1891 G R Murray advanced thyroid therapy to the point where it 
could he employed by any one, as he was the first to make an extract 
with glycerin, which he gave by hypodermic in]ection About the same 
time Hector Mackenzie (1892) and Horvitz showed that when thyroid 
was given by month the same good effects followed that were noted when 
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given in any olW way Because of this the other modes of uan^lll^tnl- 
tion are cliscarded, with one exception* tianspbntation is aa.iin (‘i.inim- 
to the front in the tieatment of this condition At all events, ])ef(.ie this 
IS lesorted to, the giving of thyroid by the mouth should ho tind, not 
only to find out whether it does good, but as well how inncdi good aiul loi 
how long a time this may be expected to continue 

Raw thyioid gland was and is still given by mouth As the same u- 
sults are obtained fiom the othei pieparations, which can be had tm le-s 
tiouble and expense, and w^hich are more leadily taken, the us(' ot the raw 
gland IS aichaic unless ciicumstances make it imposnblc to get an.> tiling 
else 

For pharmacological preparations and standaidization see Vol I, 
Sec I, Chaptei II 

The ordinary dose which should he prescribed to an adult m thi- be- 
ginning is 0 15 gm — gr iiss — three times daily, if no unpleasant i emits 
follow then the dose is increased to 0 30 gm — ^gr v Furthei inciea'^o in 
dosage is made hy adding 0 10 gm — ^gr ]ss — at first once, then twice, and 
finally thiee times a day, then double this amount m the same wuiy until 
bad effects are produced, which usually occurs when the patient is taking 
0 60 gm — gr x — te'^ m die In the adult the following signs and ^>mp- 
toms have been noted increased pulse rate, palpitation, vomiting or diiii- 
ihea, increased temperature, sometimes albuminuria oi glycosuiia and too 
gieat loss of weight When any untoward symptoms develop it is wise to 
withdraw the medication and wait until they have disajipeared, then to 
begin with the small dose and, in gradually feeling the way with slow 
increase in dosage, the limit of greatest efficiency combined with safety 
will be found 

For childien under one year of age the dosage can be found as I have 
shown elsewheie, by employing a compound fi action, the muuoiator of 
which IS the age in months, divided by twelve, the denominator being 20 , 
this IS multiplied by the normal adult dose, gr v If this lule he ci]\plied 
to a child of three months of age the calculation would he as follows . 

W =^ = ^x 5grams = *gram 

The bad effects in infants can be controlled by watching the pulse rate; 
this may also be done in older children In old cretins the adult symptoms 
of thyroid toxemia may he noticed 

Thyroidin or lodothyrin. — This was fiirst discovered by Baumann in 
1896, he believes that it lepresents the full physiological activity of the 
gland The discussion is going on as to its exact i elation to the Ihyioid 
gland, whether its action represents its physiological activity m whole or 
in part , whether it is found in the gland as such, or is due to changes, the 
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\ o± condensation, and wliethei the latter has not destroyed some of the 
noinial physiological leactions which always tollow the application of 
thyioid body Howevei this may be, the administration of lodothyrin 
has been lollowed ])y good lesnlts, as is testified to by a great number of 
aiithois Again iheie aie those who do not considei it leliable and, 
finally, those like myself, who aie thoroughly satisfied with the results 
ot th^ioid teeding Theiefoie, up to the present there is no reason for 
giMiig anothei leinedy which seems to possess no ad\antages ovei the one 
now employed 

In many of the conditions of Aihyrea or Hypothytea it is necessary 
for the patient to follow thyioid treatment for years oi for his lifetime 
This has again giien use to renewed efforts to make transplantation of 
thjroid gland a success The problem is not an easy one the thyroid 
must he implanted in snch a way that it does no haim, that it does good 
The difficulty in the problem is not the former, hut the latter, for it is 
neeessaiy to prevent atrophy of the transplanted gland The good done 
may be tempoiaiy, but gradually the patient gets worse and finally he 
comes hack to the condition before the operation The problem to be 
solved is that implantation should he done so that the transplanted thyroid 
gland will letain its normal function during the life of the patient When 
the thyroid lias been transplanted in animals the gland first degenerates 
and atrophies, then, nndei the most favorable circumstances, it is regen- 
piated and with this functional activity returns In the great number of 
cases, however, this does not occur, the remnants of glandular tissue not 
being increased 

It would seem that the solution of the problem lies in finding tissue or 
tissues so organized that the transplanted gland may continue to live. 

Biamann (5) (1909) mentions Payr, who implanted thyroid into the 
spleen of a cretin, and that this was followed by improvement for a year 
and then no fiiither improvement occurred Christiani succeeded by 
tiaiisplantation into subcutaneous tissue in two cases, one being a cretin 
and the other myxedematous Hramann reports three cases of myxedema, 
two of which also had cretinism Transplantation was done into the 
bone maiiow and all three cases were very much improved m every re- 
spect seven to nine months after the operation 

As far as the results of thyroid therapy are concerned, in the various 
foims of thyioid deficiency the lesults differ somewhat They are best 
m the cachexia stiumipriva and in myxedema In both instances they are 
nothing short of marvelous , there is loss in weight, the color and structure 
of the skin change, the normal physiognomy returns, digestion improves, 
the temperature becomes normal, there rs sweatrng agarn, the hair grows 
and, in women, normal sexual function returns But, above all, the psy- 
chical state improves, memory, interest in the outer world, the joy of liv- 
ing return. In eietinism of either form thyroid therapy should always 
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be tried In 1907 the government treated the cretins (endemic) in Si,>iia 
■with thyroid therapy and V Entschera reports as follows all were 'im- 
proved , in 85j 7 pel cent , more than normal growth occnired, in 4-2, S per 
cent , there was a marked improvement m general symptoms of cnetniism, 
the remaining 48, 6 per cent , showed slight improvenioiit Ey^-,elt (9) 
reports m all 76 cases of endemic cretinism He comes to the cunclnsions . 
that only small doses should he used, 0 3 gm daily, that the cailmi the 
treatment is begun the better the results, that aged cietins aie somo1 lines 
benefited by treatment, that tuberculosis is a very fieqnent complication 
Among those in whom there was severe disturbance of heaiing nr speech 
treatment was not very beneficial, except in very young subjects Of the 
total number (75) which were treated 34 have been discharged, 21 cured, 
7 improved, 6 unimproved Eysselt states that it takes fioin one to many 
years to effect a cure, but that, in most cases, it is lasting without fiiither 
thyroid treatment. 

In sporadic cretinism the results of treatment are about the same as 
in the endemic form All these patients should be treated , there may be 
no cure, but all are improved by medication 

All the other suspected forms of deficient thyroidism should be ticated 
m the same way, Dercum’s disease, semlismus, myxinfantilismus, and 
many other conditions. 

DISEASES OP THE PARATHYROID GLANDS 

Tetawt ^ 

Tetany occurs associated with other diseased conditions Whether 
these are the direct or the indirect cause of tetany it is self-evident if those 
cannot be removed the tetany itself will persist In children iickets must 
first he considered, and its removal by pioper treatment is of gieat value 
In the gastric form of adults local treatment is indicated, as there is gieat 
dilatation of the stomach gastroenterostomy may give relief Moiiett (24) 
(1911) has seen three cases out of six cured m this way He says, “in 
gastric tetany surgery must remedy the undeilying conditions that aie the 
cause of stagnation, dilatation, and intoxication The effect of eating 
too much meat has already been referred to in connection with diseases of 
the thyroid (q Y ) , m all cases of tetany it is best to withdiaw it alto- 
gether, substituting for it milk oi the vegetable albumins The food should 
be adapted to the condition of the stomach and the bowels should be kept 
open regularly 

For the removal of the intoxication the ordinary modes of tieatment 
are employed, free catharsis, sweats, diuretics, and dilution of the blood 

^ See Vol I, Sec I, Chapter II 
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"by 111 ] Gcl ions of normal saline solutions Tlie otlier modes of treatment 
consist 111 the admiiiistiatioii of calcium chlorid or lactate, organothei apy 
and the treatment of symptoms In the seveie foim calcium lactate should 
he gnen mtiavenously, 3-5 gm (gr xlv-Lxxv) in 300 to 400 c c of noimal 
saline solution (Hoffett) Its eftects, it is said, aie transient and the in- 
leeiion may become necessary again after twenty-four hours In milder 
attacks the calcium may he given in noinial doses by the mouth 

Oiganotheiapy is applied in the same way as m other diseases m 
which the ductless glands are involved The parathyioids are given raw, 
0 02-0 04 gm — gi 1/3-2/3 — in a day, m the form of diied gland, 0 16- 
0 45 gm (gi iiss-viiss) a day, as a paiathyioid proteid prepaied by 
Eeebe The thyroid gland has also been, and is still, employed siiccess- 
lully in the treatment of tetany The statement is made that when it is 
successfully einxiloyed the good lesults are due to paiathyioid suhstaiice 
existing in the thyioid It seems that this can be i ejected, as so careful 
and competent an observer as Kocher states that he has had tetany disap- 
pear aftei the internal administration of thyroidm as well as of lodothy- 
rm Moreover, this has been demonstrated by animal experiment, where 
animals without parathyroids have been kept alive by thyioid feeding 
Certainly in chionic cases this might become a very valuable mode of 
tieatment v Eiselsberg has successfully transplanted human parathy- 
roids in one case in the human being, the result being a perfect cuie 

Symptomatically the spasmodic condition is of prime importance as 
its persistence and intensity may be a matter of life and death In milder 
cases hydrotherapy may he applied in the form of lukewarm baths, the 
hall bath, the cold hath, sponge hath, lukewarm pack An ice bag to the 
spine IS very useful in some cases Massage and electricity have seemed 
valuable in some cases The faiadic current should never be applied, a 
weak galvanic may he used on the affected muscles or upon the spine The 
salicylates in large doses to produce then sudorific effects, antipyim and 
then combinations have also been tried In many cases hromids, chloral, 
morphin are required to give relief. In the worst forms chlorofoim may 
become necessary 

Hyoscin and curare (curarin, 0 0003-0 0006 gm ) have also been em- 
ployed , the former can hardly he considered valuable in this condition, the 
latter might he, hut, on account of its variability, the remedy has never 
come into general use Even cnrarm cannot he absolutely lelied upon to 
produce a given result with a given dose Such a situation with such a 
drug IS not conducive to its acceptance in therapy, except in a great emer- 
gency 

When pregnancy acts as a predisposing cause either prevention of con- 
ception for the future ox interruption of the pregnancy for the present 
should be resorted to When the thyroid is removed the surgeon should 
perform that operation in which neither the parathyroids nor their blood 
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vessels are molested, if it is at all possiUo If miury is done oi I lie 
parathyroids have been removed they should be transplanted immedialelv 
(Halsted). 


DISEASES OF THE THYMUS GLAND 

Status Lymphaticus 

The original name given to the symptom-complex first described by 
Paltanf in 1889 was the lymphatic constitution The condition is most 
commonly called the Status Lymphaticus, but also status thynnciis, status 
thymicolymphaticus, and lymphatism Tor a further discussion of this 
subject the reader is referred to Warthiids paper on the Pathology of 
Thymic Hyperplasia and the Status Lymphaticus (32) As far as the 
obstructive theory of thymus death is concerned there can be no doubt of 
its existence because patients have been saved by removing the obstruc- 
tion ; 5 cases of this kind are reported by Rebn But it must also he ad- 
mitted, as IS done by unprejudiced observeis, that a ceitaui number die 
without any obstructive symptoms As yet the relative frequency of the 
two kinds of death has not been determined Taken all in all we aie forced 
to the conclusion that in the thymus we have a most complicated pi oceas of 
internal secretion, in which the chromaffine system, the sexual glands pos- 
sibly, and the thymus itself partake — ^possibly other glands, notably the 
lymphatics. When sudden changes occur in their process of secretion 
death may occur. When involution of the thymus occurs the morbid con- 
dition disappears 

Prom a clinical point of view we have the same condition in the status 
lymphaticus that exists in Graves’ disease When there is a laige gland 
which, with others, seems to form a circulus vitiosus it is most readily 
broken into by reducing the size of the large gland (v Graves’ disease) 
Moreover we have the same conditions in other respects , the enlaiged thy- 
mus gland acts just as does the thyroid m Graves’ disease it does harm 
by its enlargement, therefore pressure symptoms occur, and also by its 
hypersecretion Both of these are removed by diminishing the size of the 
gland This, then, is the paramount indication for the tieatment of the 
status lymphaticus In addition there are precautions which must he 
carried out in ordei that the patient does not die of the ‘hnors thymica’ 
while the treatment is going on Poi this purpose Jacobi’s (17) recom- 
mendation should not be forgotten He says, ^Trom much clinical experi- 
ence with enlarged thymus glands (lymphatism) occurring during later 
months I suggest careful attention to the posture of such babies The 
thymus will fall backward when the hahy is on its hack and relieve the 
trachea when in a less recumbent posture Por many years past I could 
demonstrate the presence or absence of an extensive duluess behind and 
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below the mamibiium riterni in this connection with the posture of the 
child Snddeii dealh occurs most unexpectedly after procedures which; 
under nuininl conditions; aie hainiless, and all precautions should be taken 
in this direction We know that minor opeiations of all sorts may cause 
sudden dealli in the status lymphaticus in]ections of serum, slight surgi- 
cal opcialions; circumcision; tonsillotomy, removal of adenoids, etc When 
the ehddicn die during operations it is during anesthesia, and it seems to 
he indifteieiit wlietliei chlorofoiin or ether is employed Such children 
should not he anesthetized until the status lymphaticus has disappeared 
Fiiedlander’s (11) case, which was the first one to have been cured hy 
X-i Si^ therapy, has since been anesthetized and operated upon without un- 
toward eftects Fright, even less perturbing causes, should be avoided. 
The celebrated case m which a noted savant had to give up his child be- 
cause antitoxin was administered in what subsequently was recognized as 
the status lymphaticus should warn us to he on the lookout for this con- 
dition 

In 01 der to reduce the glandular tissue surgery was first applied. Thy- 
mopexy, which was first employed, was a complete failure, except for 
temporary relief of stenosis. Thymectomy is the operation that is now 
done In every way its results are better than those from the older op- 
eration (thymopexy). The great objection to it is its relatively great mor- 
tality 111 a senes of eases reported hy Lenormant (1909) there were 11 
cases in which there were 7 cures, one improvement, and three deaths 
Klose (1910), including 5 cases reported hy Rehn m 1896, now finds 23 
more reported m these 28 cases there were three which died (about 11 per 
cent ) In view of the fact that we can obtain better results from another 
form of tieatment the surgical treatment will become less and less neces- 
saiy At present theie is only one kind of patient who should be operated 
upon. Within the year I have seen such a case in which operation was 
refused An infant had been treated for some time for another disease 
when, in consultation, I was enabled to make the diagnosis of the status 
lymphaticus, verified hy the X-iay examination Notwithstanding im- 
mediate application of X-rays upon my discovery of the cause of trouble 
the child died in four days of thymus stenosis In those cases, then, for the 
present, in which thymus stenosis exists and in which improvement does 
not take place as quickly as is necessary to relieve stenosis thymectomy 
should be done 

When tins operation is done it is necessary to bear in mind that all 
modern and reliable experimental evidence points to the fact that animals 
cannot live when the whole thymus is removed. It is necessary, therefore, 
as in Graves’ disease, to make not a total, hut a partial thymectomy How 
much or bow little should he left has not been determined In the 28 
cases of lOose only one is reported as improved, which would show that 
great latitude may be indulged in regard to the quantity of thymus to he 
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removed It is certainly a safe procedure not to remove too iinicli, al- 
tliongli regeneiation seems to go on m the thymus as it docb in other 
glands Ho one, however, knows anything ahont the linnian tlnnms in 
this connection, and when the stenosis has been lemmed the oh']e(‘t of the 
operation has been fulfilled, and with it life has been sa\ed — the lest of 
the reduction in size may he accomplished by the next mode ol treatment 
In 1903 Heineeke showed that ha\e a piofound influence upon 

^y^P^oid tissue in the guinea pig Changes in the spleen occuned 
promptly m young animals, marked by increase of pignunit, disintegra- 
tion of cells, reduction of the Malpighian bodies, and raiefaction of cells in 
the spleen pulp The same oecuired in the follicles of the thymus Led 
by these investigations, A. Eiiedlander first fully applied X-rays to a 
child for the cure of the status lymphaticus 

As Sidney Lange, radiographer of the Cincinnati Hospital, has treated 
more cases than any one else in this manner, and is otheiwise entitled to 
speak upon Eoentgen ray therapy, I have asked him to give me tlie tech- 
nique of the treatment 

^^The technique is not difiScult. An efficient dose of X-iays must be 
administered to the thymus without infilling the overlying skin or other 
tissues of the body 

^‘A fairly hard X-ray tube must he used, one leading 5 to 0 on the 
Walter scale As a safeguard against injury to the skin the rays should he 
made to pass through a thick piece of leather or thiough a sheet of alumi- 
nium 1-16 inch thick to filtei out the soft rays. The skin may he fuithei 
protected by giving one treatment over tbe anteiior aspect of the gland 
and the next over the posterior aspect, although of couise the action upon 
the gland is brought about quickest by anterior exposures, since tbe gland 
lies nearest the ventral surface of the body To pioteet the lest of the body 
the X-ray tube should he inclosed in a ray-proof shield, with an opening 
1 to 2 inches in diameter for the exit of the lays The distance of the 
target of the X-ray tube from the skin should he about 8 inches 

*^^The length of exposure and the frequency of the treatments will de- 
pend upon the seventy of the symptoms Where the symptoms are mild 
two treatments a week of 10 minutes each with a cm rent of 1 to 2 nnlli- 
amperes will sufiice Wheie the symptoms are urgent treatments may be 
repeated three times a week or even daily, and tbe time of exposuie may he 
increased to 12 or 15 minutes, giving one treatment anteiiorly and the 
next posteriorly Ten treatments will suffice in the average case to im- 
prove or dissipate the symptoms. 

^‘However, it should he borne m mind that rapid regeneration of the 
thymus follows the paitial atrophy produced by the X-iay, and there may 
he a recurrence of symptoms necessitating a repetition of the treatments 
Such recurrences have been seen in most of the cases so treated and may 
be regarded as evidence of the harmlessness of the X-ray treatments, since 
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none of the possible late effects of complete atiophy of the thymus need 
be feaied The X-iay tieatment is not primaiily intended to produce 
complete atiophy of the th;)miis and the exposuies should not be pushed 
to that end An amelioiation of symptoms to tide the child over is all 
that IS defell ed As the child grows the meiease in the size of the chest 
and the lapidly changing metabolism incident to the child’s development 
may be relied upon to complete the cuie Such rapid legeneration of the 
thymus aftei niadiation has been obseived experimentally in rabbits and 
has been especially commented upon by Rudherg 

“With this possibility in mind tbe patient should be kept under ob- 
servation for SIX months to a year, and upon the first evidence of recur- 
rence further X-ray treatments should he given 

“Theie have been no imdesiiable accompaniments of the X-ray tieat- 
ment of thymic enlargements The skin over the gland has not even 
shown an erythema Ho toxic effects of tissue destruction have been noted 
nor any late effects upon the growth of the child so far as the cases have 
been followed ” 

Aiibertm and Bordet (1), 1909, Rudherg (vide Pappenheimer, 1 c ), 
and recently Eiiedlander (1911) (11) have studied the effects of X-iays 
ujiGn the th;^mus gland in lower animals Practically they agree perfectly, 
and Priedlandei has summarized the situation in legard to this mode of 
treatment as follows. 

“(1) In the X-ray we have an agent which is at the same time safe and 
efficacious in the tieatment of enlarged thymus and status lymphaticus. 

“(2) By means of the X-ray it is possible to induce not only an in- 
volution of the thymns, but also in cases of status lymphaticus to reduce 
the size of the spleen, of the lymph nodes, and to change the lymphatic 
blood pictiue to the noimal one. 

“(3) By variation in the number and frequency of X-ray exposures 
it IS possible to bring about the involution with vaiymg degiees of rapidity 
Wheie the symptoms of thymic asthma are urgent the exposures can be 
given on successive days, thus inducing prompt results 

“(4:) Expel imentally it has been shown to be possible to induce any 
degree of fibrosis of the thymus from tbe very slightest to absolutely com- 
plete scleiosis 

“(5) Clinically the dosage of X-ray can therefore he regulated accord- 
ing to the necefesities of the case 

“(6) A thymus partially involuted by the X-ray is capable of regenera- 
tion The danger of loss of thymus function (as in the case of complete 
thymectomy) is thus obviated and the metabolic changes after thymectomy 
averted. 

“(I) The use of the X-ray in these cases is without danger to the in- 
dividual, as proved by the subsequent normal development of our treated 
cases.” 
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I have seen seven eases of status lymphatiens Of these two died as the 
effects of the X-iay tieatment weie not such as to piodnee surfieieut diange, 
quantitatively or qualitatively, in a sulfieiently slioit time to s.ne lite In the 
otliei five cases the lesults weie peifeet, the symptoms of eompie^sion weie 
lelieved, the lympliatie glands and tonsils weie i educed as veil as the spleen 
Their age vaiied fioin six weeks to two yeais In the bahy of six veeks of age 
I saw the child within six hours of the tiist attack of dyspnea, whicdi lasted 
for half an houi, and X-iay tieatment was begun the next day The bahv has 
had only tbiee seveie attacks in all, then a few mildei ones, and then seemed 
well, the thymus is normal, and she has been otheiwise peifeetlv well iq) to the 
time of wilting, 1 e, foi a yeai This case illustiales hov leadily the con- 
dition can be controlled when taken eaily enough The eaihei the tieatment 
IS begun the quicker and the bettor the lesiilt 

Tumois, hemorrhages, and inflammations aie treated as they would be any- 
where else under the same conditions 


DISEASES OP THE PITUITARY BODY 

(Hypophysis) 

Acromegaly 

For historical development and pathological physiology see Yol I, 
Sec I, Ohaptei II 

The combined results of investigation of the pathology and physiology 
of this disease, of the gioss as well as its finer anatomy, the metabolic and 
other changes which exist, enable ns to draw conclusions for tieatment 
The following should he considered in this connection Panle&co (1007) 
and Cnshing have established the fact, the latter confirming tlie views of 
the former, that the hypophysis is absolutely necessary to life, tlieiefore 
the surgery of the hypophysis should he limited either to the removal of 
tumois or when there is hypertrophy to partial hypoifiiysectomy (Cush- 
ing) The infundibulum or stalk should not he cut thiough, as it lesults 
fatally almost as quickly as does a nearly complete extnpation of the body 
Itself The an tenor lobe is absolutely necessaiy to life in animals, not so 
with the posterior lobe, without which they may exist for months There 
are frequently found changes m other glands in acromegaly enlaigement 
of the thymus, either enlargement or diminution of the thyioid, changes 
m hones, the adrenals, and especially changes in the genital glands, either 
degenerative or hypoplastic Etiologically this disease may again be 
considered as being caused by some defect in internal secretion The lea- 
sons for this are as follows the lesion oi change is always found in the 
pituitary body, other internal secretory glands aie made to cooperate in 
Older to antagonize the abnormal internal seeietion and, lastly, it confoims 
in its mechanism of action with all the other forms of disease due to im- 
proper internal secretion 

The pathology of the disease shows us that m all cases (Oagnetto) 
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some eliange is foinicl in the pituitary body Tumors are the most com- 
mon, ami they trequently consist of hypertrophic and hyperplastic hypo- 
physeal tissue adenomata, adeno-earcinomata, and other forms aie also 
toiind Ihcdi states that ‘^all those tumors of the hypophysis which are 
associated ^\ith acromegaly always consist of true hypophyseal tissue” 
Indeed, J3enda has shown that the so-called adenomata are m reality noth- 
ing inoie than hypophyseal tissue and not tnmois 

The question whether this disease is due to hypo- or hyperpituitarism 
is still undei discussion Maiie and, among others latterly, Oagnetto 
helle^e the disease to be due to hypopituitarism On the other hand, as 
stated by Hochenegg and Cushing, tins question is settled by the results of 
the operation foi lenioval of the pituitary body in acromegaly. When the 
tissue IS lemoned there is less secretion, when there is less secretion the 
acioniegaly disappeais theiefore it would seem that there is hyper- and 
not hypopituitarism 

It has been definitely settled that the pituitary body is enlarged dur- 
ing pregnancy , and that this is due to a hypertrophy of the organ 
Eicheia has pioduced hyperplasia and hypertrophy in animals by cas- 
tration Tancller and Gross and Rossle showed the existence of an en- 
larged sella tuicica in castrated men and in one woman whose uterus had 
been removed So that a number of authors — ^Mayer most recently 
(1909) — have expiessed the opinion that we will find the first cause of the 
disease in the sexual apparatus It would he natural, therefoie, as a result 
of pure expel imeiital evidence to try to do something which would intro- 
duce the constituents of the ovaries or testicles, as the case would require 
Even without this those remedies would suggest themselves, especially in 
women in whom the sexual symptoms of acromegaly are identical with 
those of the menopause This I have done, giving to a patient large doses 
of o\arian substances, imfoitunately without result This question might 
be settled expeiimentally by transplanting sexual glands in lower animals 
winch have been partially depiived of tlieir hypophysis An encouraging 
beginning has been made by Eichera, who has succeeded in preventing 
hypophyseal eiilaigement in castrated animals by giving internally ovarian 
or testicular piodiicts as were indicated Sidney Kuh, acting on the basis 
that acromegaly is due to hypopituitarism, has obtained good results by 
administering the anterior lobe of the pituitary body That this proves 
the hypopitiiitaiistic hypothesis cannot he accepted It will have to he 
shown that the pituitary body does not also activate the genital glands, 
as by an exti a stimulant they may also return to partial activity 

At piesent foi cuie we must do that which has been found necessary 
111 all those diseases in which one gland seems to be the principal cause of 
symptoms, viz , to reduce its size Hypophysectomy was first tried by 
Caton and Paul m 1893 Horsley, in 1906, reports 13 cases in which 
the hypophysis was removed in the human being. 
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Hochenegg (1908) first succeeded in curing a patient willi acioiiiegaly 
bj the removal of a Hypophyseal tumor Ouslimg, as well as Exnci, eacii 
report a successful case in 1909. In the foimer instance partial iemo\al 
was followed by neaily complete cessation of symptoms E\ner pii])lislicHl 
a case from Hochenegg s clinic in which the result was completely suc- 
cessful 

In regard to the general mortality after the operation E hrelchioi (22) 
(1911) reports as follows There are recorded 41 eases m all Of tlie^c 
36 were operated upon by the transsphenoid route with a moilality oi 
33 1-3 per cent Three of these died of meningitis The icmaining five 
cases were opeiated upon by the oldei way In three cases the opeiation 
had to be given up, one ease died as the result of the opeiation, and one 
survived for one and a half years Individual opeiatois have had better 
results In the session of the K K Gesellschaft d Aeizt, Vienna, June 
30, 1911, V Eiselsberg states that he has operated on 13 cases with 4 
deaths, and Hochenegg 5 cases with two deaths At best the moitality is 
32 per cent (Melchior) It should be done as early as possible, especially 
for the purpose of pi eventing blindness As soon as the diagnosis is made 
by the existence of positive evidences the operation should be done 

OiganUsm is also supposed to be due to hyperpituitaiism , it seems to 
be the acromegaly of the period of giowth Here oiganothcrapy seems 
to have been successful, which would prove that the genital glands, at least 
in this form, play a causal role Ovarian and testiculai pioducts can be 
obtained without difficulty, but care must be taken to get such as are 
active When they are given in sufficient dosage the efiects follow very 
rapidly, i e , in three or four days. This is the case in connection with 
ovarian products , I have never had occasion to prescribe testicular prod- 
ucts. 


Dysteophia Adiposogewitalts 

A disease first described by A Erohlich m 1901 which, according to 
Cushing, Archner, and Biedl, is due to hypopituitarism Tins may be the 
result of tumor pressure upon the pituitary body These patients have 
pressure symptoms due to the tumoi, there is excessive deposit of fat, 
hypertrichosis, they are small in statuie and possess infantile genitalia 
In these cases the tumor should be removed by operation In as far as 
the other symptoms aie concerned it would seem that they do not disap- 
pear entirely after the operation On the other hand, excellent results 
may now be obtained by pituitaiy medication This medication should 
always be applied in cases in which there is suspicion of hypofunetion 
The dried gland may be given in the dosage of from 0 1-0 3 gm — gr jss— 
several times a day The piepaiation is that of Merck, in which one part 
equals about 6.5 parts of fresh organ. 
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PINEAL GLAND 

As yet so little is known concerning the pathological physiology of this 
body that all eondiisions in legaid to therapy would be premature It is 
supposed to have some lelatioii to internal secietion, as it seems to have 
an acceleiating eftect upon bodily development, especially that of the 
sexual glands AYith this theie is mental development beyond the years of 
the patient, occuiiing usually befoie the eighth year of life Biedl lefers 
to the anlagonism of this gland to the pituitary body Efforts at remov- 
ing the diseased pineal gland are not lecoided As theie aie both hyper- 
and liy p of n notion, and the way to the gland is long and through difficult 
country, it is a difficult surgical problem to solve 

Diseased lymphatic glands will he discussed in connection with those 
diseases which cause their involvement 
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Aaron bandage, 248 
Abdominal massage See Massage 
Abdommal supporter, use of, m prolapse of 
the liver, 289, in visceroptosis, 247 
Abdominal walls, measures for increasing 
tone of, in piolapse of the hvei, 289 
Ablutions, cold, to chest daily, in bionchitis 
due to chronic myocardial insufficiency, 
738 

Abram, inhalation of chloroform recom- 
mended by, for lehef of dyspnea due to 
pressure by a mediastinal tumor, 503 
Abscess, accompanying acute peiitonsillitis, 
43, of liver, 290, of lungs, see Pulmonary 
abscess, pulmonary, see Pulmonaiy ab- 
scess, retropharyngeal, see Retiopharyn- 
geal abscess 

Absorption, of exudates in pleuritis, 457, 
of fibrin in pleuritis, 458, of fluid in 
pleuritis, 458, of gases in pleuritis, 459 
Accelerator heart fibers, 538 
Acetanilid, alcohohc solution of, apphed by 
tampon in atrophic rhimtis, 332 
Acetyl atoxyl See Arsazetin 
Acetylsalicylig acid See Aspirin 
Achylia gastrica and subacidity, 144 
Acids, overindulgence in, a cause of gastric 
hyperacidity, 77 

Aconite, use of, in active congestion of the 
lungs, 406, in acute nasophaiyngitis, 31, 
in acute peritonsillitis, 43 , m acute ton- 
sillitis, 41, to control epistaxis, 336, ef- 
fect produced by, on pulmonary eiicu- 
lation, 405, as an expectorant in acute 
bronchitis, 360, m stomatitis catairhahs, 
10 

Aconite root, tmcture of, use of, in acute 
laryngitis, 338 

Actinomycosis, association of empyema 
with, 489 

“Acute sinus infection, “ comphcations 
due to, 333 

Adams-Stokes sYivnoROME See Heart block 
60 0 


Addison’s disease, 882, circulatory dis- 
turbances in, 885, diet in, 8S4, gastro- 
intestinal symptoms in, 884, nervous 
symptoms in, 886, lesults of Kocli's 
tuberculin foi, 883, results of organo- 
therapy for, 882, transplantation for, 
883 

Addison’s pill, 286 

Adenectomy, for adenoid vegetations, 37, 
for hypertrophy of the pharyngeal ton- 
sil, 36, technique of, 36 
Adenitis, tuberculous, effect of radio- 
therapy upon, 848 

Adenoid vegetations, 33, 37 v 

Adenoids, removal of, as prophylactic 
measuie against bronchitis, 352, as 
prophylactic measuie against tuberculo- 
sis of the mediastinal lymph nodes, 506, 
necessary, in chronic rhinitis, 328 
Adenoids, diseased, associated with chion- 
ic nasopharyngitis, 32, 33, removal of, 
33, 36, 37 

Adhesions, as cause of chronic dilatation 
of stomach, 179 
Adhesive plaster See Plaster 
Adrenal gland, extract of, use of, m Addi- 
son’s disease, 882 

Adrenalm, use of, m acute dilatation of 
stomach, 174, 175, m acute nasopharyn- 
gitis, 32, in acute rhimtis, 327, m acute 
suppurative inflammation of the nasal 
sinuses, 333, in acute uvulitis, 35, m 
caicmomatous stenosis of the esophagus, 
55, in collapse due to thoracentesis, 482, 
for control of gastric hemoirhage, 113, 
in hemophilia, 867, 870, m hypertrophy 
of the pharyngeal tonsil, 35, hypodei- 
mic, in bronchial asthma, 387, by instil- 
lation m acute rhimtis of young chil- 
dren, 328, by intravenous injection 
in post-hemorrhagic anemia, 810, ne- 
cessity foi caution m, for acute rhin- 
itis, 328, objections to, for pulmo- 
921 
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nary edema oeeiaimg during thoracen- 
tesis, 480, m paialytie ileus, 23S, in pul- 
monary edema, with low blood piessure, 
410, foi relief of dyspnea m chionic 
pulmonaiy emphysema, 438, as spiay 
during adenectoniy, 36, as spray in 
adenoid vegetations, 38, as spray in 
bronchial asthma, 386, as spray m ede- 
matous laiyngitis, 341, as spiay in hay 
fevei, 391, to stimulate absorption of 
pleuial exudate, 482, on tampon for con- 
trol of epistaxis, 335, m tonsillectomy, 
45, in Vincent’s angina foi lehef of pain 
in swallowing, 65 

Adrenalin and eucain hydrochlorate, use 
of, as spiay foi nasal passages, 334 
Adrenalin ointment, use of, in hypei trophy 
of the phaiyngcal tonsil, 35 
Adhsjnals, disease of, 882, i elation between 
over-function of, and arteriosclerosis, 
757 

Aerophagia, associated with cardiac reflex 
neuioses, 779, tieatment of, 780 
Aerotherapy, employment of, in chronic 
pulmonaiy emphysema, 434 
Apfereistt heart fibers, 539 
Agar-agar, use of, in chionic constipation, 
235, in constipation m arteiiosclerosis, 
758, in constipation due to caidiac in- 
sufficiency, 684, m constipation due to 
chronic myocardial insufficiency, 740 
Air, artificial intioduction of, into stomach, 
779 

Air, sterile, mtiapleuial injection of, to 
stimulate absoiption of exudate, 482 
Air gulping, in angina pectoris, 770, 771, 
m reflex neuroses of gastiomtestmal dis- 
tuibanccs, 779 

Albolene, liquid, use of, m ehiomc constipa- 
tion, 235 

Albumin in sputum, method of examining 
for, m chronic bronchitis, 710 
Albumoses, use of, as nutrient enemata m 
gastric ulcer, 118 

Alcohol, as a cause of arteiiosclerosis, 755, 
as a cause of chronic gastiitis, 158, as 
a cause of chrome myocardial insuffi- 
ciency, 707, 729, as a cause of chrome 
rhinitis, 328, as a cause of gastiic hyper- 
acidity, 76, as a cause of leukoplakia, 25, 
as a cause of reflex cardiac neuroses, 786 , 
influence of, on obesity, 706, prohibi- 
tion of, in asthma, 381, prohibition of, 


in cardiac insufficiency, 687, prohibition 
of, m chrome catarrhal jaundice, 263, 
prohibition of, m chronic myocaidiai 
insufficiency due to obesity, 727, prohi- 
bition of, m chionic myocaidiai insuffi- 
ciency due to ovei -stimulation, 728, pio- 
hibition of, m chrome pharyngitis, 33, 
prohibition of, in cirrhosis of the 1 i\ti, 
280, prohibition of, duiing attack of 
acute laryngitis, 340, prohibition of, 
duiing chronic laryngitis, 340, prohibi- 
tion of, in exophthalmic goitei, 897, 
prohibition of, for relief of tachycardia, 
787, restiiction of, in angina peetoiis, 
770, restriction of, in caidiac insuffi- 
ciency, 687, restiiction of, in cholecysti- 
tis and cholelithiasis, 271, restriction of, 
m chronic myocardial insufficiency due 
to alcohol, 728, restriction of, in per- 
nicious anemia, 826 

Alcohol, therapeutic use of, m acute bron- 
chitis, 354, m Addison’s disease, 884, 
in ascites, 287, in bronchopneumoma, 
420, in chronic bronchitis, 378, by deep 
injections for relief of pain in laryngeal 
tuberculosis, 347, of doubtful value in 
acute vasomotor paralysis, 753, in echi- 
nococcus disease, 256, m gastiic hyper- 
acidity, 90, in malignant endocarditis, 
746, objections to, in nutiient enemata, 
foi gastric ulcer, 118, as oral antiseptic 
m prevention of bronchopneumonia, 413, 
m pharyngitis, 40, as a stimulant m 
pneumothorax with empyema, 493, in 
toxemia compheatmg acute diffuse peri- 
tonitis, 318, m tuberculosis of the larynx, 
346 

Alcohol compresses See Compresses 

Alcoholic beverages, as aids to digestion 
m achyha gastxica, 148, as aids to diges- 
tion m depressive disordeis of gastric 
secietion, 148, conti aindicated in ciiiho- 
sis of the hvei, 280, objections to, m 
chronic gastritis, 148, objections to, in 
chrome sclerosis, 658 

Alcoholic stimulants See Stimulants 

Alimentary hypersecretion, 101 

Alkalies, use of, m acute endocaiditis, 745, 
in acute or intermittent gastric hyper- 
secretion, 102, in acute peiitonsillitis 
due to iheumatism, 43, in carcinoma of 
the stomach, 165, m continuous gastric 
hypersecretion, 106, as expectorants m 
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chronic bronchitis, 372, m gastric hyper- 
acidity, 93, 100, m gastric hyperacidity 
with hypermotility, 101, in gastric lav- 
age, 180, m gastritis acida, 101, with 
lodids 111 syphihtic gastritis, 167, m non- 
bleedmg gastric ulcer, 133, in secretoiy 
and motor gastric neuroses, 188 
Alkaline drinks, use of, m acute bronchitis, 
364 

Alkaline expectorant mixture, for use m 
chionic bronchitis, 373 
Alkaline powders, use of, in acute gastritis, 
155, in after-treatment of acute gas- 
tritis, 157 

Alkalme solutions, irrigation with, in acute 
peritonsillitis, 43, local use of, m atrophic 
rhinitis, 331, use of, in lavage for gastnc 
atony, 172 

Alkaline spiay, use of, during attack of hay 
fever, 390 

Alkalme steam inhalations, use of, in acute 
laryngitis, 338, in edematous laiyngitis, 
341, m membranous laiyngitis, 343, m 
spasmodic laryngitis, 342 
Alkalme waters, use of, in after-treatment 
of acute gastritis, 157, in chronic chole- 
cystitis and cholelithiasis, 271, m con- 
tinuous gastric hypei secretion, 107, m 
diet for gastric hypei acidity, 91, in gas- 
tiic lavage foi hypei acidity, 98, m 
gastiifczs acida, 101 

Alkalme-salme waters, inhalation of, m 
bronchitis due to chronic myocardial 
insufficiency, 738 

“All or nothing” law of Bowditch, 533 
Allbutt, Sir Clifford, method of using 
salt-fiee diet m cirrhosis of the hver de- 
scribed by, 286 

Allobrhythmias, 564, classes of, 564, of 
extracardiac oiigm, 564, due to extra- 
systoles, 566, due to faulty conduction 
of impulses, 566 , of intracaidiaG oiigm, 
565, psychogenic, 565, reflex, 565, 
youthful type of, 565 
Aloes, use of, m chrome constipation, 233, 
in chronic intestinal obstruction, 242 
Aloin, use of, m chronic constipation, 233 
Alteratives, use of, m ozena, 336 
Altitude, benefit from, in secondary ane- 
mias of certain kinds, 810 
Altitude, contraindicated in pernicious 
anemia, 825, effect of, m cardiac in- 
sufficiency, 680 


Alum, use of, as gargle m acute naso- 
pharyngitis, 31, as gaigle in acute ton- 
sillitis, 42, as gargle in acute iiviilitis, 35, 
as gargle, with carbolic acid, in chrome 
pharyngitis, 33, as gargle, with potas- 
sium chlorate, m (hiomc pliaryngitis, 
33, as spray in chionic laryngitis, 340 
Alummium glycerm paste See Esc xlm 
Alummium preparations, use of, m gastric 
hypei acidity, 97 
Alu mm ium silicate See Kaolin 
Alumnol, mtialaiyngeal application of, m 
acute laryngitis, 340, use of, m chronic 
nasopharyngitis, 33, use ot, as spray m 
chrome laiyngitis, 340 
Alypin, u&o of, as anesthetic in chronic 
rlumtis, 329 

Ammoma, use of, internally, to control 
epistaxis, 336 

Ammomum carbonate, use of, in chronic 
pulmonaiy emphysema, 438, as expec- 
torant, 111 acute bionchitis, 362 
Ammomum chlond, use of, in chiomc pul- 
monaiy emphysema, 438, m lozenges m 
acute laryngitis, 339, to icmovc bion- 
chial secietion in acute bionchitis, 365, 
to lemove bionchial secietion in 
chrome bionchitis, 372 
Amplitude op pulse, as indicator of effec- 
tive digitalis action, 580 
Amyl nitrate, use of, m angina poctoiis, 768, 
m cardiac insufliciency, 606, 610, during 
paioxysm of asthma, 385 
Amyliun, use of, as substitute foi sugar m 
nutiicnt cnemata, 119 
AmYXORRHEA G4&TRICA, 100 
Anadon compress, use of, m hemophiha, 
867 

Analgesics, use of, for rehef of neuralgias 
accompanying chlorosis, 824 
Analysis, gastric, value of, m diagnosis of 
carcinoma of the stomach, 163 
Anasarca, general, accompanying cardiac 
insufficienry, 672, elimination of fluid 
through skin foi rehef of, 678, methods 
of diuresis for lelief of, 676, removal of 
edema in, 674, removal of fluid by intes- 
tines for lehef of, 678, technique m 
puncture of the skin for relief of, 676, 
treatment of, m severe cases of chrome 
myocaidial insufficiency, 720 
Anemia, following acute infectious myo- 
carditis, 751, treatment of, when asso- 
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ciated with chronic myocardial insuffi- 
ciency, 741 

Anemia, pernicious, 824, antiseptic treat- 
ment for, 837, arsenic m, 826, blood ex- 
amination m, 824, cholcsteim in, 835, 
constipation accompanying, 837, diet in, 
825, gastiomtestinal symptoms in, 837, 
glycerin for, 836, hemolysin treatment 
of, 834, hemorrhages during, 837, hydio- 
chloiic acid for, 826, organotherapy for, 
836, oxygen inhalations foi, 826, Pap- 
penheimer’s classification of, 805, 824, 
plasmothei apy for, 833, pyoirhea alve- 
olaiis associated with, 22, serum ther- 
apy for, 832, symptoms of, 824, trans- 
fusion of blood in, 829, treatment of, in 
general, 825, treatment of special symp- 
toms in, 837, X-ray treatment of, 826 
Anemia, post-hemorrhagic, 808, trans- 
fusion of blood by the subcutaneous 
method employed foi, 831 
Anemias, 802 chlorosis, Sll, general intro- 
duction to subject, 802, Hodgkin’s dis- 
ease, see Pseudoleukemia, leukemia, 844, 
Naegeh’s classification, 806, Pappen- 
heim’s classification, 805, pernicious 
anemia, 824, pseudoleukemia, 854, sec- 
ondary anemias, 808 
Anemias, cryptogenetic, 807 
Anemias, phanerogenetic, 808 
Anemias, primary myelo genetic, 807 
Anemias, secondary, 805, 808, post-hem- 
orrhagic, 808, toxic, 809, treatment of, 
809 

Anemias, secondary myblogenetic, 807 
Anemias, toxic, 809 
Anesthesia, of tongue, 3 
Anesthesia, general, edema of the lungs 
sometimes caused by, 407, precautions 
regarding, in chrome myocaidial in- 
sufficiency, 742, use of, contramdicatcd 
m thoracentesis, 474 

Anesthesia, general, nse of, m tonsillec- 
tomy, 45 

Anesthesia, local, use of, in tonsillectomy, 45 
Anesthesm, use of, for rehef of pam m 
laryngeal tuberculosis, 347 
Aneurysm, 763, associated with angma 
pectoris vera, 768, diet in, 765, gymnas- 
tics contraindicated in treatment of, 639, 
medicinal treatment of, 765, spontane- 
ous cure of, 763, surgical treatment of, 
766 


Angina ludovigi, 30 

Angina pectoris, 767, blood pressure 
raised by, 555, clinical conditions asso- 
ciated with, 767, 768, diet in, 770, Nau- 
heim baths for rehef of, 624, treatment 
of attack of, 768, treatment of, m in- 
terim, 768, value of nitrites in, 768 
Angina pectoris nervosa, m cardiac 
neui asthenia, 778 

Angina pectoris vasomotoria, 768 
Angina pectoris vera, 767 
Angina, Vincent’s See Vincent’s angma 
Anodynes, use of, to relieve spasm m acute 
laryngitis, 340 

Anorexia, as a symptom of Addison’s dis- 
ease, 884, due to chlorosis, 822 
Anthelmmtics, use of, for relief of trichmi- 
asis, 254, m tricocophalus dispar, 255 
Antidiphthentic serum, use of, m mem- 
branous pharyngitis, 38, m membranous 
rhinitis, 329, m ozena, 337 
Antifermentative remedies, use of, m gas- 
tric atony, 171 

Antimony, use of, as an expectorant m 
acute bronchitis, 360, in chrome bron- 
chitis, 372 

Antimony and ipecac, use of, m spasmodic 
laryngitis, 342 

Antimony, wme of, use of, in spasmodic 
laryngitis, 342 

Antmeuralgics, use of, in irritative gastric 
neuroses, 188 

Antiphlogistic preparations, use of, in spas- 
modic laryngitis, 342 

Antipyretics, use of, contraindicated in 
acute diffuse peritonitis, 318, m tuber- 
culosis of the mediastinal lymph glands, 
508 

Antipyrm, use of, in acute endocarditis, 746, 
to control sweating in mahgnant endo- 
carditis, 747, foi rehef of muscular pain 
m triehmiasis, 254, m tetany, 910 
Antipyrm and cocam, local use of, in acute 
nasopharyngitis, 32 

Antisepsis, mtestmal See Intestinal anti- 
sepsis 

Antiseptic alkalme solutions, use of, in ad- 
enoid vegetations, 38, in ozena, 336 
Antiseptic remedies, use of, in gastric atony, 
171 

Antiseptic solutions, use of, m gastric lavage, 
180, in lavage for chronic gastritis, 161, 
in lavage for gastric atony, 172 



INDEX 


925 


Antiseptic treatment, for pernicious anemia, 
837 

Antiseptics, use of, in pulmonary abscess 
and gangrene, 440 

Antiseptics, intestinal, use of, m chronic 
enteritis, 200, in peiistaltic uniest, 250, 
in trichimasib, 254, with non in chloro- 
sis, 820 

Antisklerosm, use of, m aiteiioscleiosis, 762 
Antispasmodics, use of, to prevent recur- 
rence of spasmodic laiyngitis, 342 
Antisyphilitic treatment, question of, m 
aneurysm, 766 

Antitoxin, use of, to control epistaxis, 336, 
in membranous laryngitis, 342 
Antitoxin, diphtheria, use of, in stomatitis 
diphtheiitica, 20, in stomatitis gangre- 
nosa, 19 

Antrum op Highmore, method of iriigat- 
mg, 334 

Aortic insufficiency, use of digitahs in, 
589, 733 

Aortitis, acute, 762 
Apex beat of the heart, 532, 542 
Aphtha, Bednar’s, see Bednar, confluent, 9 
Apocynnm, use of, in cinhosis of the liver, 
286 

Apomorphm, use of, to control cough, due 
to chrome bronchitis associated with 
cardiac insufficiency, 731, as an expec- 
torant in. acute bronchitis, 360, to in- 
duce emesis in acute gastritis, 154, in 
plastic bronchitis, 391 
Apomorphin, hypodermic use of, as emetic 
in acute bionchitis, 365, m plastic bron- 
chitis, 392 

Apparatus, 'for assisting deep breathing in 
chrome serous pleuial effusion, 484, 
compression, advantages of, m X-iay 
treatment of mediastinal tumors, 502 
Appendicitis, 212, acute, 213, classifica- 
tion of, 212, considerations affecting 
operation for, in geneial, 213, diet in, 215, 
indications for operation in mild case of, 
213, indications for operation m severe 
case of, 217, medical treatment of mild 
case of, 213, medical treatment of severe 
case of, 217, treatment of, during preg- 
nancy, 220, treatment of, during typhoid 
fever, 219 

Appendicitis, chronic, as cause of gastric 
disease, 180, influence of, upon gastric 
disturbances, 71, 72 


Applications, cold, use of, in acute bronchi- 
tis, 357 , contraindicated in hemorrhagic 
form of ulceiative cohtis, 212, in ex- 
ophthalmic goitei, 898, in peiicaiditis, 
517 , in pleurisy, 460, 468, to leheve pain 
in acute locahzed peritonitis, 310 
Apphcations, hot, use of, m acute diarrhea 
of older people, 195, in acute enteritis, 
194, m acute fibrinous pleuiisy, 466, m 
acute intestinal obstruction, 241, in 
acute laryngitis, of doubtful benefit, 338, 
in acute nasopharyngitis, 31, m bron- 
chial asthma, 389, in early stage of 
mediastmitis, to check suppuration, 504, 
in enteritis of infancy, 203, m gall- 
stone cohe, 268, in gastric hypei acidity, 
100, m membranous enteritis, 208, in 
paialytic ileus, 238, m peiicarditis, 520, 
to reheve meteorism m acute diffuse 
peritonitis, 318, to reheve pain in acute 
locahzed peritonitis, 311, m spastic con- 
stipation, 231, in transit ol gall&tones, 
273 

Applications, hydrotherapeutic See Hydro- 
therapeutic apphcations 
Applications, intralaryngeal, use of, in acute 
laryngitis, 340, m chrome laryngitis, 340 
Applications, pneumotherapeutic See 
Pneumotherapeutic apphcations 
Applications, Priessnitz See Pnessnitz 
Applications, warm, m severe attacks of 
appendicitis, 218 

Argentum nitrate See Silver nitrate 
Argyrol, intralaryngeal apphcation of, m 
acute laryngitis, 340, intralaryngeal ap- 
phcation of, in chronic laryngitis, 341, 
irrigation of colon with, in operative 
tieatment of ulcerative colitis, 212, rec- 
tal injections of, in chronic mucous coh- 
tis, 207, use of, m acute atrophic rhini- 
tis, 332, use of, m chiomc ati opine laiyn- 
gitis, 343, use of, in chronic nasopharyn- 
gitis, 33, use of, m chronic phaiymgitis, 
33, use of, in chronic rhinitis, 329, use 
of, m laryngeal tuberculosis, 347, use of, 
in phlegmonous phaiyngitis, 40 
Anstol, use of, by insufflation aftei cauteri- 
zation of nasal mucous membrane in 
chronic ihmitis, 329, by insufflation in 
membranous rhinitis, 330, by insuffla- 
tion in syphilis of the upper respiratory 
tract, 349, as ointment, m herpes of the 
lips, 6 
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Aromatic expectorants See Expectorants, 
aromatic 

Aromatic inhalations See Inhalations 
Aromatic spirits of ammonia, use of, for 
flatulency associated with gastiic atony, 
172, to reheve faintness duiing thora- 
centesis, 478 

Aromatic substances, use of, in depiessive 
disordeis of gastiic seeietion, 151 
Arrhenal, use of, m pernicious anemia, 828 
Arrhythmia, theory of, 536 
Arrhythmias, 564, piesence of, m caidiae 
insufficiency, 774 

Arsazetm, use of, in pornieious anemia, 828, 
829, in pseudoleukeraia, 854 
Arsenic, Fowler’s solution of See Fowler’s 
solution 

Arsemc, hypodcimic u&o of, in leukemia, 
847, in pernicious anemia, 827 
Arsenic, use of, in Addison’s disease, 884, 
in bionchial asthma, 383, m chlorosis, 
821, in exophthalmic goitei, 901, m hay 
fevei, 390, m leukemia, 847, m palha- 
tive tieatment of mediastinal tumors, 
601, in pernicious anemia, 827, organic 
compounds of, in pernicious anemia, 
827, varieties of, in pernicious anemia, 
827 , m polycythemia with splenomegaly, 
878, in p&eudoleukemia, 854, in tubercu- 
losis of mediastinal lymph nodes, 507 
Arsenobemol, use of, m chionic myocaidial 
insufficiency due to syphilis, 730, in 
pernicious anemia, 829, m syphihs of 
the liver, 265, in syphihs of the pan- 
creas, 302, m syplulis of the upper res- 
piratory tract, 348 

Aeteriks, diseases of, 753 Adams-Stokes 
syndrome, 772, aneurysm, 763, angina 
pectoiis, 767, aiteiitis, 762, arteiio- 
sclerosis, 753, heart block, 772 
Arteritis, 762; acute, 762, chionic, 762, 
syphilitic, 763 

Arteriosclerosis, 753, blood pressme 
raised m, 554, chionic myocardial in- 
sufficiency due to, 707, climatic treat- 
ment of, 760, diet in, 757, digitahs m, 
589, etiological eonsideiations in, 754, 
exeicise m, 759, hydiotherapy for, 760, 
increased blood pressme a cause of, 754, 
hmitation of fluid m, 759, medicinal 
treatment of, 761, necessity for caution 
in use of gymnastics for, 639, occupa- 
tion a question in, 757, phlebosclerosis 


associated with, 762, tieatment of, 757, 
treatment of myocardial msufificiency 
due to, 728 

Arthropathies, treatment of, m hemo- 
phiha, 870 

Artificial feeding Se Feeding 

Artificial respiration, use ot, m bronchial 
asthma, 389, in pulmonary edema, 409 

Arylarsonates, use of, in pernicious anemia, 
828 

Asafetida, use of, in peiistaltic unrest, 250 

Ascabiasis, 260, prophylaxis against, 251, 
treatment of, 251 

Ascabis lumbricoides, 250 

Ascites, accompanying cnrhosis of the 
livei, 283 

Aspiration, danger of introducing infected 
material in, during unconsciousness, 
439, m echinococcus disease, 256, ex- 
ploiatory, employment of, in medias- 
tinitis, 504, m seious effusion from 
cardiac insufficiency, 672, useless m 
empyema, 485 

Aspirin, use of, m acute laryngitis, 338, in 
bronchial asthma, 388, to reduce tem- 
perature and pain m acute tonsillitis, 41, 
to 1 educe temperature in bionchopneu- 
monia, 418, to i educe temperature in 
pleuiisy, 468, to reduce temperature in 
tuberculosis of the larynx, 346, to re- 
lieve pain in acute localized peiitonitis, 
211, to relieve pam and niitability m 
acute inflammation of the nasal sinuses, 
334, with Dovei’s powdei m acute laryn- 
gitis, 338 

Aspirin and qumm, use of, combined with 
Dover’s powder in abortive treatment 
of acute rhinitis, 327 

Asthma, bronchitic, 379, cardiac, 407, car- 
diac, due to chionic myocaidial insuffi- 
ciency, 737, hay, see Hay fever, nervous, 

379, peptic, 381, reflex, 379, toxic, 379 

Asthma, bronchial, 379, baths in treat- 
ment of, 381, chmate in treatment of, 

380, diet m, 381, drugs in treatment of, 
382, electricity for, 381, environment 
in treatment of, 379, exercises for rehef 
of, 380, frequency of, among coal 
mineis, 425, pulmonary emphysema due 
to, 433, removal of cause for, 382, treat- 
ment of between attacks, 379, treat- 
ment of, during paioxysm, 385, types 
of, 379, 
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Astnngent drugs, uso of, m acute diarrhea, 
of older people, 195 

Astringents, use of, contraindicated in leu- 
koplakia 26 

Atklecta&is, method of combating, m 
bronchopneumonia of young children 
419 ' 

Atherosclerosis See Arteriosclerosis 
Athletics, competitive, as cause of car- 
diac insufficiency, 700 
Athyrba and HIPOTHYREA, 906, geneial 
considerations regarding, 906, lodo- 
thyrm in treatment of, 907, thyioid 
gland in treatment of, 906, 907, thyroid- 
in m treatment of, 907, tiansplantation 
for relief of, 907 

Atony of stomach See Gastric atony 
Atoxyl, use of, in pernicious anemia, 828 
Atropm, hypodermic use of, m acute gas- 
tiitis, 156, m gastric h 3 ^eiseeretion, 102, 
m membianous enteritis, 208, with 
morphm as preparation for thoracen- 
tesis, 478 

Atropm, use of, in bronchial asthma, 383, 
in cholera infantum, 204, in chiomc 
dilatation of the stomach, 180, in col- 
lapse due to thoracentesis, 482, in con- 
tinuous gastric hypersecietion, 106, in 
gastiic hypei acidity, 91, in heait block, 
772, in non-bleeding gastiic ulcei, 134, 
in paralytic ileus, 238, in pulmonary 
edema, 409, in pulmonary edema due 
to injections of pilocaipin, 408, to re- 
lieve dyspnea in chiomc pulmonary em- 
physema, 438, in spastic constipation, 
231, as spray in hay fever, 391, with 
morphm, in strangulation of the intes- 
tines, 240 

Auricular bxtrasystoles, 568 

AuRICULO VENTRICULAR EXTRASYSTOLES, 

569 

Auriculoventricular heart block, 566 
Autoinpection, by oxyuris vermicularis, 
252 

Antomassage, use of, in constipation, 228 
Autoserotherapy, 483, in tuberculous peri- 
tonitis, 320 

Autotoxic methemoglobinemia, 879 

Bab:^s and Zambolovici, bacillus isolated 
by, in stomatitis gangrenosa, 17 
Bacilli, present m cholecystitis and 
cholelithiasis, 265, 


Bacillen emulsion, use of, in iubeienlosis 
of the meduistinal lymph gl inds, 507 
Bacillen emulsion and broth filtrate, use of, 
m tubeiculosis of the medi istinal lymph 
glands, 507 

Bacteria contained in mouth, 1 
BACTERI4.L TOXINS, influciK 0 of, ID pioduC- 
tion of aiteriosdoiosis, 7.'5() 

Baelz's disease *S'ee Inflammation of the 
labial glands 
Bailhe’s pUl, 286 

Ballinger, leukodesccnt lamp rc( omrnond- 
ed by, m treatment of arutc uvulitis, 
35 

Balneology, employment of, m exophtlial- 
mic goiter, 898 

Balsam of Peiu, use of, in atiophic rhim- 
tis, 331, m leukoplakia, 26 
Bamburger, description by, of paroxysm of 
asthma, 385 

Bandage, abdominal, employment of, m 
movable spleen, 887 

Banti’s disease, 889, lesults of operation 
foi, 890 

Barley water, use of, as food in choleia 
infantum, 205, to ]plio\e cough m 
chiomc bionchitis, 374 
Basedow’s disease See Exophthalmic 
goiter 

Bass, on advantages of local redact, ion of 
tcmpeiatuic m acute localized peii- 
tomtis, 311 

Bath, cold tub, use of, to i educe tempeia- 
ture m bronchopneumonia, 418 
Bath, creosote vapor, method of, in bionchi- 
ectasis, 395 

Bath, half, use of, foi exophthalmic goitci, 
898, m tetany, 910 

Bath, hot air, use of, m caidiac insufficiency, 
678, as preventive of acute bionchitis, 
352 

Bath, hot tub, use of, in spasmodic laryngi- 
tis, 342 

Bath, mustard, use of, m cholera infantum, 
204 

Bath, mustard foot, use of, m acute ihimtis, 
327, m bionchial asthma, 389 
Batti, salt sponge, use of, to i educe tem- 
perature m tubeiculosis of the medias- 
tinal lymph glands, 507 
Bath, sitz See Sitz bath 
Bath, soap, use of, as general tome in 
atrophic rhimtis, 330, 
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Bath, sponge, use of, m chronic pneu- 
monia, 423 

Bath, Turkish See Turkish bath 

Bath, warm full, in arteriosclerosis, 760 

Bath, warm shower, value of, in aiterio- 
sclerosis, 760 

Bath, warm sponge, use of, to reheve in- 
somnia in cardiac insufficiency, 66 

Bathmotropic influences, on cardiac 
muscle, 537 

Baths, use of, in cardiac neurasthenia, 
777, 778, use of, in cardiac insufficiency, 
618 

Baths, bran, use of to lelieve itching in car- 
cinoma of the pancreas, 305 

Baths, carbon dioxid, use of, in aftei-treat- 
ment of acute infectious myocarditis, 
751, in cardiac insufficiency, 615, in 
chronic myocardial insufficiency due to 
long-continued rest, 724, in chrome 
myocardial insufficiency due to valvular 
lesions, 734, contraindicated in aneur- 
ysm, 766, contraindicated in treatment 
of chronic myocardial insufficiency, 
717, 721, 731, m late stages of acute en- 
docarditis, 746, indications and contra- 
indications for, 622, physiological ef- 
fects of, 621 

Baths, cold full, use of, in bronchial asthma, 
381, use of, in hay fever, 390, in tetany, 
910 

Baths, cold plunge, use of, m chronic bron- 
chitis, 367, contraindicated m arterio- 
sclerosis, 761 

Baths, cold sponge, use of, in acute rhimtis, 
326, m chrome bionchitis, 367, as pio- 
tection against bronchitis, 351, over 
region of larynx, as piophylaetic meas- 
ure against spasmodic laiyngitis, 342 

Baths, compressed an, use of, in bronchial 
asthma, 381 

Baths, contaming iron, use of, in chlorosis, 
820 

Baths, cool sponge, use of, in acute diffuse 
peritomtis, 318, to reduce temperature 
in pleurisy, 468 

Baths, effervescent saline, use of, m bron- 
chial asthma, 382 

Baths, hot tub, use of, mbronchopneumoma, 
418, m cardiac insufficiency, 678, in 
chlorosis, 814 

Baths, hot salt, use of, in tuberculosis of the 
mediastinal lymph glands, 506, 


Baths, hydroelectric, use of, m cardiac in- 
sufficiency, 634, indications for, 635, 
physiological action of, 634 
Baths, mcandescent light, use of, in chronic 
bionchitis, 378 

Baths, Nauheim See Nauheim baths 
Baths, oxygen, 634 

Baths, salt, use of, m chronic bronchitis, 
367, as protection against bronchitis, 
351 

Baumann, thyroidin first discovered by, 
907 

Bednar’s APHTHiE, 10, tieatment of, 11 
Beer, as a cause of chiomc myocardial in- 
sufficiency, 729, prohibition or restric- 
tion of, in cardiac insufficiency, 687 
Beer heart, 707 

Belching, induction of, for relief of tachy- 
cardia, 787 

Belladonna, use of, in acute bronchitis, 362, 
m acute enteritis, 194, in bronchial 
asthma, 383, m chronic dilatation of the 
stomach, 180, in exophthalmic goiter, 
901, m gastric hyperacidity, 92, 95, 
100, by inhalation m acute bronchitis, 
363, m membranous enteritis, 208, in 
peristaltic unrest, 250, in rectal sup- 
positories for acute oi intermittent gas- 
tric hypersecretion, 102, in rectal sup- 
positoiies, for colitis, 205, to relieve pro- 
fuse expectoiation m chrome bronchitis, 
376, in spastic constipation, 231 
Belt, abdominal, use of, in gastroptosis, 
182 

Beneke, Nauheim baths first recommended 
by, 616 

Bennett, Hughes, leukemia first de- 
scribed by, 844 

Benzoin, compound tmeture of, use of, m 
herpes of the hps, 6, inhalations of, in 
acute bronchitis, 358, inhalations of, 
with paregoric m spasmodic laryngitis, 
342 

Benzoinated steam, inhalations of, in 
chronic laryngitis, 343 
Benzosol, use of, m chronic enteritis, 200. 
m chioniG mucous colitis, 206, in tuber- 
culosis of mediastinal lymph nodes, 507 
Beta eucam, use of, as spiay, m adenoid 
vegetations, 38 

Betanaphthol, use of, in chronic enteritis, 
200, to create intestinal antisepsis, m 
chlorosis, 815. 
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Beverages, alcoholic See Alcoholic 
beverages 

Beverages containing caffem See Caffem- 
containing beverages 

Biermer, use of lime-water m plastic 
bronchitis suggested by, 392 
Bilateral empyema See Empyema 
Bile passages, diseases op, 258 
Bile salts, therapeutic use of, m tumors of 
the pancreas, 305 

Billings, Ebank, on administration of 
mercury in syphihtic disease of the 
liver, 265, on operation for gallstones, 
276, on value of salvarsan in syphihtic 
disease of the liver, 265 
Bismuth, use of, in amyxorrhea gastrica, 
101, m Bednar’s aphthae, 11, m chrome 
enteritis of model ate severity, 199, 200, 
in chronic mucous colitis, 206, m cirrho- 
sis of the liver, 281, in continuous 
gastric hypersecretion, 106, m con- 
tiol of gastric hemorrhage, 113, m diar- 
rhea of Addison's disease, 885, m enteri- 
tis of infancy, 203, m gastric hyperacid- 
ity, 92, in non-bleeding gastric ulcer, 
134, in stomatitis herpetica, 10, on tam- 
pon for control of epistaxis, 335, m ul- 
cerative colitis, 211, in Vincent's angina, 
65, with sodium bicarbonate, to reheve 
vomiting in acute gastiitis, 155 
Bismuth I preparations, use of, m acute en- 
teritis, 194 

Bitters, use of, in after-treatment of acute 
gastritis, 157, in carcinoma of the | 
stomach, 165, in chronic myocaidial m- I 
sufficiency, for relief of gastric intestinal 
symptoms, 739, m depiessive disorders 
of gastric secretion, 160, in gastric 
atony, 172, in secretoiy and motor 
gastric neuroses, 188, in solution, m 
gastric lavage, 172, 180 
Bladder worm See Echinococcus 
Blaud’s pills, use of, in chlorosis, 817, m 
convalescence from acute endocarditis, 
746 

Bleeding See Venesection 
Blisters, use of, contraindicated m active 
congestion of the lungs, 406, in peiicar- 
ditis, 518 

Blood, action of radium upon, in leukemia, 
853, coagulants of, see Coagulants, 
defibrmated, use of, by transfusion m 
permcious anemia, 831. 


Blood diseases with cy inosls, 877 onter- 
ogenous cyanosis, 878, polycythemia 
with splenomegaly, 877 
Blood exyminition, m chlorosis, 811, m 
pernicious anemia, 824, in polycythe- 
mia With splenomegaly, 878 
Blood pressure, the, 550, clinical deter- 
mination of, 55b, end, 5.51, faetots in- 
fluencing, 552, high, mfluenee of, in 
causation of arterial bclerosis, 757, later- 
al, 550, loweied m ploiiiisy, 556, maxi- 
mal, 553, 557, maximal and minimal, 
relation of, to chrome myoeaidial in- 
sufficiency, 695, minimal, 553, 557, 
normal values m, 558, pathological con- 
ditions lowering, 555, pathological con- 
ditions laismg, 554, physical variations 
m, 554, pulse pressure due to, 553, tests 
dependent upon, for chrome myocardial 
insufficiency, 694, value of determining, 
558, velocity and, 550 
Blood pressure, effect upon, of amyl 
nitrate, 609, camphor, 614, erythiol 
tetianitrate, 609, nitroglycerin, 606, 
potassium nitrate, 607, sodium nitrate, 
607, tobacco smoking, 783, 784 
Blood transfusion See Transfusion 
Blue mass, use of, in biliousness, 260, for 
constipation m acute bronchitis, 354, 
in peritonsillitis, 43 

Boas, formula for nutrient enema recom- 
mended by, 119 

Body, position op See Posture 
Boghban, apparatus for compressing the 
thorax, devised by, 435 
Bolus alba See Kaolin 
Bone marrow, theiapeutic use of, 836 
Boos, poisoning fiom absorption of mag- 
nesium sulphate demonstrated by, 317 
Borax and bone acid, use of, as iirigation, 
m acute peritonsillitis, 43 
Borax and camphor water, use of, to reheve 
itching in hay fevei, 391 
Borax omtment, use of, in non-bleedmg 
gastric ulcer, 133 

Bone acid, use of, in acute glossitis, 24, in 
chronic glossitis, 25, in gastric lavage 
for chronic gastritis, 161, for migation 
of the colon m colitis, 205, m hygiene of 
mouth, 2, 3, as mouth wash m stoma- 
titis herpetica, 10, as nasal douche in 
membranous ihimtis, 330 , in prophylaxis 
of symptomatic parotitis, 28 , in stoma- 
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titis cariarrhalis, 7, in stomatitis gan- 
grenosa, 18, in stomatitis hypermycet- 
ica, 13, stomatitis ulcerosa chronica, 16 
Boric acid and borax, use of, for irrigation 
in acute peritonsillitis, 43 
Bone acid and sodium bicarbonate, use of, 
as douche in chionic nasophaiyngitis, 32 
Boswortb’s method, of ti eating nose m 
acute rhimtis, 327 

Bougies, esophageal, passage of, m Vincent’s 
angina, 65, passage of, in cicatricial 
stenosis of the esophagus, 49, passage of, 
in diverticula of the esophagus, 62, pas- 
sage of, in idiopathic dilatation of the 
esophagus, 58 

Bouillaud, potassium lodid first employed 
by, 765 

Bowditch, paracentesis in diseases of the 
pleura advocated by, 467 
Bowels, care of, in acute diffuse peritoni- 
tis, 317, in acute localized peritonitis, 
312, m chronic enteritis, 198, evacua- 
tion of, m acute gastritis, 155 , in acute 
infectious myocarditis, 750, in caidiac 
insufficiency, 672, in chronic bronchitis, 
372, m gastric atony, 172 
Beadycardia, paroxysmal, 787 
Bran, use of, to stimulate intestinal peri- 
stalsis m chronic constipation, 235 
Brandy, use of, in acute diariheas of the 
aged, 195, in acute gastritis, 157 
Braubr, introduction of operation called 
cardiolysis by, 508, opeiation devised by, 
for relief of adhesive pericaiditis, 528, 
technique of operation employed by, for 
rehef of adhesive pericarditis, 529 
Brauer apparatus, for use of differential air 
pressure, 446, 447 

Brauer’s positive pressure device, use of, 
m traumatic hemothorax, 490 
Bbeal*, ovenndulgence m, a cause of 
gastric hypei acidity, 79 
Breath, offensive, 3 
Breathing exercises, use of, in bronchial 
asthma, 380,385, in bronchiectasis, 393, 
394, in chrome bronchitis, 369 
Bromid of potassium, use of, in spasmodic 
croup of childien, 340, to prevent re- 
currence of spasmodic laryngitis, 342 
Bromid of sodium, use of, to prevent recur- 
rence of spasmodic laryngitis, 342 
Bromids, use of, m bronchial asthma, 384, 
m cardiac neurasthema, 778 , m exophthal- 


mic goiter, 901, m pericarditis, 520, by 
rectum, in gastric hyperacidity, 95, to 
reheve insomnia in cai diac insufficiency, 
664, in spasm of the esophagus, 68, m 
tetany, 910 

Beompton Hospital, formula for expecto- 
rant mixtuie in use at, 373 
Bromural, use of, to induce sleep in acute 
bronchitis, 362 

- Bronchi, diseases of, 350 acute bionchitis, 
360, bronchial asthma, 379, bionchiecta- 
sis, 392, bronchoadonitis, 398, hay 
fever, 389, plastic bionchitis, 391 
Bronchial asthma See Asthma 
Bronchiectasis, 392, chmatic treatment 
of, 392, diet m, 393, environment in 
treatment of, 392, specific treatment of, 
393, suigical treatment of, 394, sympto- 
matic treatment of, 395 
Bronchitic asthma See Asthma 
Bronchitis, acute, 350, definition of, 360, 
diet in, 354, environment in treatment 
of, 351, internal medication for, 359, 
local treatment of, 356, prophylaxis 
against, 361, specific tieatment of, 
354, symptomatic treatment of, 365, 
theiapy for, 350, treatment of, when due 
to chronic myocaidial insufficiency, 7S8 
Bronchitis, chronic, 366, climatic treat- 
ment of, 366, clothing in treatment of, 
368, contagion in, 369, diet in, 370, en- 
vironment m treatment of, 366, hydio- 
theiapy foi, 369, incandescent light 
baths for, 378, myocardial insufficiency 
associated with, 710, physical exercises 
m treatment of, 369, postmal tieatment 
of, 376, serum therapy foi, 374, treat- 
ment of, m general, 370, tieatment of 
myocardial insufficiency associated with, 
731 

Bronchitis, plastic, 391 
Bronchitis kettle, use of, in acute bronchitis, 
353 

Bronchoadenitib, 398 
Bronchopneumonia, 412, circulatory col- 
lapse in, 420, complications in, 421, 
convalescence from, 421, cough m, 421, 
cyanosis m, 419, diet m, 416, dyspepsia 
in, 419, fever in, 418, hydiotheiapy in, 
419, hygienic measures m, 416, pain m, 
421, prophylaxis against, 412, specific 
treatment for, 414, toxemia m, 418, 
treatment of, 414 
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Brxjnton, Sir Lauder, expeiiments by, on 
effect of ice on mucous mombiane, 518, 
use of amyl nitrate in angina pectoiis, 
introduced by, 768 

Buhl’s disease, 860 

Bulan, method of peimanent aspiiation of 
the pleural cavity devised by, 485 

Burney, Yeo, inhaler, use of, foi creosote 
inhalations m bronchiectasis, 396, in 
plastic bronchitis, 392 

Butter, in diet of achyha gastnca, 148, m 
diet of depressive disoiders of gastiic 
secietion, 148 

Buttermilk mixture, use of, as food in 
choleia infantum, 206, as food m enteii- 
tis of infancy, 204 

Cacodylic acid, salts of, use of, m peimcious 
anemia, 827, 828 

Caffem, hypodermic use of, in attacks of 
cardiac asthma, 737, in paialytic ileus, 
238, in pievention of collapse fiom an- 
gina pectoiis, 769, in pulmonaiy edema, 
410 

Caffem, use of, in acute infectious myo- 
caiditis, 750, m acute vasomotoi paraly- 
sis, 753, as a caidiac stimulant m 
bronchopneumonia, 421, as caidio- 
vasculai stimulant m pleurisy, 469, m 
choleia infantum, 205, as dmietic in 
pleurisy, 469, in malignant endocaidi- 
tis, 747, in pulmonaiy tluombosis, 411, 
in toxemia complicating acute diffuse 
peritonitis, 318 

Caffem and epmephrm, use of, m Addison’s 
disease to leheve distuibances of circu- 
lation, 885 

Caffem and sodium benzoate, use of, hypo- 
deimically, as caidiac stimulant in 
pleurisy, 469 

Caffem-contammg beverages, 603 

Caffem-free coffee, use of, m cardiac 
insufficiency with insomnia, 686 

Caffein lodid, use of, in bronchial asthma, 
384 

Caffein series, use of, m cardiac insufB.- 
ciency, 601, beverages containing, 603, 
derivation of, 602 , dmietic effect of, 
604, membeis of senes, 601, physi- 
ological action of, 602, structural foi- 
mula of, 601, theiapeutic value of, 605 

Cajeput, Oil of, use of, for flatulency m gas- 
tric atony, 172 


im 

Calcium chlond, use of, m addition to 
salt bath in chionic bionchitis, 367, 
befoie opeiation m (hronic cataiihil 
jaundice, 264, to contiol gastin hem- 
oiihagp, 112, m hernat emesis during 
cirrhosis of the hvei with ascites, 
288 

Calcium lactate, use of, to control epistaxis, 
336, m scurvy, 876 

Calcium preparations, use of, in gastuc 
hyperacidity, 95 

Calcium salts, use of, m broneliial asthma, 
384, in chronic enteritis, 200, m chioruc 
pancreatitis as piophylactic against 
hemorrhage at opeiation, 300, in hemo- 
philia, 862, 867, in tetany, 910 

Calculi, pancrevtic, 302 

Calisaya, elixir of, use of, as tonic, m stoma- 
titis ulcciosa, 15 

Calisthenic exercises, value of, in treat- 
ment of asthma, 380 

Calomel, use of, in active congestion of the 
lungs, 405, in acute bionchitis, 354, in 
acute cataiihal jaundice, 261, in acute 
diffuse peritonitis, 317, in acute cnteiitis 
with vomiting, 193, 195, in acute hbii- 
nous pleuiisy, 467, m acute gastiitis, 
155, m acute laryngitis, 338, in acute 
nasopharyngitis, 31, m acute pciiton- 
sillitis, 43, in acute tonsillitis, 41, in 
biliousness, 258, in caidiac msufflciency 
with general anasarca, to cioate diuresis, 
677, in chronic catarihal jaundice, 264, 
m chronic enteritis, 200, m eiiihosis of 
the hver, 282, 286, m combination with 
santonin for ascariasis, 251, in edema- 
tous laryngitis, 341, in enteiitis of in- 
fancy, 201, by insufflation m syphilis of 
the upper respiratoiy tract, 349, m 
membranous laryngitis, 342, m mem- 
branous rhinitis, 330, as ointment m 
symptomatic parotitis, 28, for oxymis 
vermicularis, 252, in phlegmonous phar- 
yngitis, 40, m spasmodic laryngitis, 342, 
m stomatitis catarrhalis, 7 , in stomatitis 
heipetica, 9, by sublimation in mem- 
branous laryngitis, 343, m treatment 
of gallstones in transit, 274, foi tnchim- 
asis, 254 

Cammidge reaction, of no value in diag- 
nosis of pancreatic disease, 298 

Campbell’s meffiod, of admimsteimg izal 
by intratracheal injection, 398 
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Camphor, hypodermic use of, as a cardiac 
stimulant m bionchopneumoma, 421, 
m pulmonaiy edema, 410, m pulmonary- 
thrombosis, 411 

Camphor, intiatracheal injections of, m 
chrome ati ophic laryngitis with involve- 
ment of the trachea, 343 

Camphor, local use of, m atrophic rhinitis, 
331, in chronic atrophic rhinitis, 343, in 
heipes of the lips, 6 

Camphor, use of, m aboitive treatment 
of acute bronchitis, 354, m acute 
endocarditis, 747, in acute infectious 
myocarditis, 750, in acute vasomotor 
paialysis, 753, in caidiac insufficiency, 
613, 614, in cholera infantum, 205, to 
contiol epistaxis, 336, with spirits of 
chloiofoim m acute catarihal chole- 
cystitis, 267, in toxemia compheatmg 
acute diffuse peritonitis, 318 

Camphorated oil, use of, in cmdiao insuffi- 
ciency, 614 

Cannon, Dr , work by, on gastric peristal- 
sis, 68 

Capps and Lewis, conclusions drawn by, 
as to cause of accidents following iriiga- 
tion of pleural cavity, 487, investiga- 
tions by, on death rate from thoracen- 
tesis, 418 

Carbohydrates, m diet for gastric hypei- 
acidity, 81, 88, pancreatic secietion in- 
ci eased by diet of, 307 

Carbolic acid, use of, m depressive disorders 
of gastiie secretion, 151, to dilute tuber- 
culin, 507, as gaiglo in acute nasophar- 
yngitis, 31, as gaiglc, with alum, in 
chronic pharyngitis, 33, as gaigle, with 
compound antiseptic solution in acute 
tonsillitis, 42, for iirigation of pleural 
cavity followed by poisoning, 487, m 
tonsillectomy, 45 

Carbolic acid pills, use of, in gastric atony, 
172 

Carbon dioxid baths See Baths 

Carbonic acid gas, inhalations of, pro- 
posed as relief for paroxysm of asthma, 
389 

Carcinoma, as a cause of chrome intestinal 
obstruction, 242, as cause of esophageal 
stenosis, 48 

Carcinoma op esophagus See Esophar- 
gus 

Carcinoma op diver, 291 


Carcinoma op lung, results of operation 
upon, 448 

Carcinoma op pancreas, 303 
Carcinoma op stomach See Stomach 
Carcinomata, secondary mediastinal, im- 
provement, due to X-iay treatment, 502 
Cardiac asthma See Asthma 
Cardiac beat, cause and origin of, 533 
Cardiac compensation, preservation of, 
698, restoration of, 715 
Cardiac cycle, events of, 541 
Cardiac dilatation See Dilatation of 
the heart 

Cardiac hypertrophy, fiom overwork, 
blood pressure laised by, 555 
Cardiac insuppioiency, 571, absolute 
lest important in, 571, alcohol m, 
687, carbon dioxid baths for rehef of, 
see Baths, climatic influence upon, 
664, as a complication of chronic pul- 
monary emphysema, 438, constipation 
due to, 6S4, diet in treatment of, 573, 
683, digitalis for lelief of, 575, drugs in 
treatment of, 575, evacuation of bowels 
in, 572, general treatment of 571, gym- 
nastics m treatment of, 636, hydroelec- 
tric baths in, 634, hydrotherapy for, 

615, mariiage m, 680, motoring as rec- 
reation m, 666, Nauheim baths for, 

616, mtioglycenn and nitrate for rehef 
of, 605, occupation in, 678, paracente- 
sis for relief of serous effusion in, 674, 
paiturition dangerous m, 681, pieg- 
nancy dangerous in, 681, recreation in, 
682, relative rest in treatment of, 574, 
removal of edema in, 674, resumption of 
vocation in, 662, sleep in, 663, stxophan- 
thus for relief of, 599, strychnin foi re- 
hef of, 614, travel in, 665, treatment of 
general anasarca in, 674, treatment of 
seious effusion m, 673, venesection for 
rehef of, 667 

Cardiac neurasthenia, 773, angina pec- 
toris nervosa in, 778, arrhythmias asso- 
ciated with, 774, diet m, 776, exercise 
in, 775, 776, medicinal treatment of, 
778, prophylaxis against, 774, rest m, 
776, sanatorium tieatment of, 777, 
symptoms of, 773, treatment of, 775 
Cardiac neuroses, general, 773 cardiac 
nem asthenia, 773, neuroses with well- 
defined symptoms, 786, reflex neuroses, 
778, toxic neuroses, 782 
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Cardiac neuroses, reflex, 778, of gastio- 
mtestinal oiigin, 778, of lespiratory ori- 
gin, 781, of sexual oiigm, 781 
Cardiac neuroses, toxic, 782, due to 
alcohol, 786, due to coffee and tea, 786, 
due to tobacco, 782 

Cardiac neuroses with well-defined 
SYMPTOMS, 786, essential paroxysmal 
tachycardia, 786, paroxysmal brachy- 
cardia, 787, phrenocardia, 788 
Cardiac rhythm, irregularities in, 664 
Cardiac stasis, as indication for use of 
digitalis, 587 

Cardiolysis, employment of, in cardiac m- 
sufiiciency due to concretio pericardii, 
730, introduction of, by Brauer, 508, 
technique of, 509 
Cardiospasm, 56 

Cardiovascular disturbances, accom- 
panying or following paracentesis, 285 
Cardiovascular stimulants See Stimu- 
lants 

Carlsbad, benefit from treatment at, m non- 
bleedmg gastric ulcer, 134 
Carlsbad salts, use of, m constipation ac- 
companying cirrhosis of hver, 281 
Carlsbad water, use of, in treatment of 
non-bleeding gastiic ulcer, 133 
Carlson, observation by, on cardiac con- 
traction in Limulus polyphemus, 635 
Carminatives, use of, m peristaltic unrest, 
250 

Cascara preparations, use of, in acute in- 
fectious myocarditis, 750, in aneurysm, 
765, in cardiac insufBciency, 573, m 
chronic myocardial insufficiency, 740 
Cascara sagrada, use of, m chiomc consti- 
pation, 233, to promote evacuation of 
bowels in gastric atony, 172 
Casein milk See Eiweiss milk 
Castor oil, use of, in acute enteritis, 193, 
in acute gastritis, 155, in Bednar’s 
aphthae, 11, m chronic intestinal ob- 
struction, 242, in chionic mucous coh- 
tis, 206, in combination with opium, m 
ulcerative colitis, 211, in combmation 
with santonin for aacariasis, 251, m 
enteritis of infancy, 201 , m membranous 
enteritis, 210, m pericarditis, 615, m 
stomatitis herpetica, 9 
Catacrotic waves of the pulse, 660 
Catarrhal stomatitis See Stomatitis 
catarrhahs 


Cathartics, use of, contiaindic ited in 
acute intestinal obstruction, 240, con- 
traindicated in acute localized pen- 
tomtis, 312, contraindicated in spastic 
constipation, 231 

Cathartics, cholagog, use of, contiamdi- 
cated m acute cataiihal jaundice, 260 
Cathartics, concentrated sahne, objections 
to use of, m gastiic aton>, 172 
Cathartics, hydragog, use of, m pleui isy, 469 
Cathartics, salme, use of, m acute catar- 
rhal jaundice, 261, m acute diffuse per- 
itonitis, 317, m acute nasopharyngitis, 
31, in acute rhimtis, 327, in acute ton- 
sillitis, 41, in biliousness, 258, after cal- 
omel, in active congestion of the lungs, 
405, after calomel m acute bronchitis, 
354, after calomel m acute gastiitis, 
155, after calomel m acute laryngitis, 
338, m chronic catarrhal jaundice, 264, 
in chrome constipation, 234, m ciiihosis 
of the liver, 283, in constipation asso- 
ciated with gastric hyperacidity, 94, 
contraindicated m aneurysm, 765, con- 
traindicated in cardiac insufficiency, 
685, contraindicated in chionic mucous 
colitis, 206, contraindicated in chionic 
myocardial insufficiency, 721, contra- 
indicated m constipation due to chiomc 
myocardial insufficiency, 740, for oxy- 
uris veimicularis, 252, m phlegmonous 
pharyngitis, 40, in pleurisy, 468, m 
stomatitis catarrhahs, 7, m treatment of 
gallstones m transit, 274 
Cathartics, strong saline, use of, contraindi- 
cated in chronic gastritis, 162 
Cathartics, vegetable, use of, in chronic 
gastiitis, 162, in constipation associated 
with gastric hyperacidity, 95 
Caustic, lunar, use of, in stomatitis her- 
petica, 10 

Caustics, use of, contraindicated m leuko- 
plakia, 26 

Cauterization, use of, m chronic tonsillitis, 
45, m stomatitis gangrenosa, 18 
Cautery, actual, use of, m chronic naso- 
pharyngitis, 32, 33, in chronic pharyn- 
gitis, 33 

Cautery, Paquelm See Paquelm cautery 
Cerebral conditions, blood pressure 
raised by, 555 

Chamomile tea, use of, for irrigation of the 
colon m colitis, 205 
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Champagne, use of, m acute gastritis, 
157 

Chancre of the larynx, 348 
Chaplin, Arnold, cieosote vapor bath in 
bionchiectasis suggested by, 395 
Charcoal mixtures, use of, for flatulency m 
gastiic atony, 172 

Charrin and Langlois, organotheiapy 
first employed m Addison’s disease by, 
882 

Chelodomum, tincture of, use of, in treat- 
ment of ^ gallstones in passing, 274 
Childhood sports, as a cause of cardiac 
insufficiency, 699 

Children, empyema in See Empyema 
Chloral, use of, dangeious in peiicarditis, 
520 

Chloral and morphin, use of, to relieve in- 
somnia associated with mediastinal tu- 
mors, 504 

Chloral hydrate, use of, m bionchial asthma, 
389, for deodoiization of sputum m pul- 
monary abscess or gangrene, 441 , hypo- 
dermic use of, in carcinoma of the stom- 
ach, 166, to induce sleep in acute bion- 
chitis, 362, to relieve insomnia asso- 
ciated with mediastinal tumors, 504, m 
tetany, 910 

Chloralamid, use of, contraindicated m 
cardiac insufficiency, 664, to induce 
sleep in acute bronchitis, 362 
Chlorate of potash. See Potassium chlo- 
late 

Chlorinated soda, use of, as a disinfectant, 
in stomatitis gangienosa, 18 
Chloroform, inhalation of, m gallstone cohe, 
268, dm mg paioxysm of asthma, 385, 
in pulmonary edema, 409, for relief of 
dyspnea due to pressure fiom a medias- 
tinal tumor, 503, in tetany, 910 
Chloroform, internal use of, in cholecystitis, 
266 

Chloroform, use of, as anesthetic, in chrome 
myocardial insufficiency, 743, contrain- 
dicated in adenectomy, 36, 37, contra- 
indidated in retropharyngeal abscess, 34, 
contraindicated in tonsillectomy, 45 
Chloroform and creosote vapor, inhalation 
of, m acute rhinitis, 328 
Chloroform and menthol, inhalation of, in 
acute rhinitis, 328 

Chlorosis, 811, arsemc m treatment of, 
821, blood examination in, 811, oholes- 


teiin m treatment of, 822, complica- 
tions m, 811, 823, constipation m, 823, 
definition of, 811, diaphoresis in treat- 
ment of, 814, diet m, 813, 823, hydro- 
therapy foi, 813, intestinal antisepsis in 
tieatment of, 815, non for, 812, 815, 
manganese for, 821, neivoiis symptoms 
in, 823, plasmatic tieatment of, 821, 
plasmotherapy foi, 822, serum therapy 
for, 822, symptoms of, 822, treatment of, 
in general, 812, tieatment of special 
symptoms of, 822 
Chocolate, food value of, 604 
Cholagogs, use of, in chiomc catairhal 
jaundice, 264, m chronic cholecystitis 
and cholelithiasis, 273 
Cholecystitis, as cause of gastiic disease, 
180 

Cholecystitis and cholelithiasis, 265, 
aiguments for consiclcimg chionic or re- 
cuiient gall bladdei disease a medical 
disease, 277, aiguments foi considering 
chionic 01 lecuiient gall bladder disease 
asuigical disease, 277, geneial considera- 
tions concerning, 265, indications foi 
■medical treatment of, 279, indications 
foi surgical tieatment of, 279, respective 
indications foi medical oi surgical 
treatment of, 275, tieatment of acute 
catarrhal cholecystitis, 266, treatment of 
chrome cholecystitis and cholehthiasis, 
269, tieatment of gallstone colic, 267, 
tieatment of gallstones in transit, 273 
Cholelithiasis, association of, with 
chronic pancieatilis, 298, 299 
Cholera infantum, 204 
Cholera morbus, 195 
Cholera nostras, 195 
Cholesterm, therapeutic use of, m chlorosis, 
822, in pernicious anemia, 835 
Chromic acid, local use of, in chronic rhini- 
tis, 329, in heipetic stomatitis, 10, m 
stomatitis syphilitica, 21, in Vincent’s 
angina, 40 

Chromotropic influences, on cardiac 
muscle, 537 

Chuckerbutty, potassium lodid first in- 
troduced into England by, 765 
Chvostek^s method, of employing elec- 
tiicity in exophthalmic goitei, 898 
Chylothorax, 489, treatment of, 490 
Cigarette smoking, effects of, 783, pio- 
hibition of, m cardiac insufficiency, 689 
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Cinchona, ferrated elixir of, use of, as tonic, 
in stomatitis ulcerosa, 15 
Cinchona, tincture of, use of, in depressive 
disoidois of gastric secretion, 150 
Cinchona bark, use of, m depressive dis- 
ordeis of gastric secietion, 150 
Cmchomn and ipecac, use of. in acute 
laryngitis in young childien, 339 
Circulation, disturbances of, m Addison’s 
disease, 885, influence of pleural exu- 
dates upon, 460 
Circulation time, the, 544 
Circulatory collapse, in bronchopneu- 
monia, 420 

Cirrhosis of liver, 280, diet in, 281, 
diugs m treatment of, 282, operative 
measmes foi relief of ascites in, 287, 
organotherapy foi, 286, paracentesis for 
rehef of ascites m, 284, treatment of, 
after appearance of ascites, 283, tieat- 
ment of developmental stage of, 280, 
treatment of terminal stage of, 287 
Citrate of iron and strychnin, hypodermic 
injections of, m atrophic ilumtis, 330 
Clai&se, P , foimula suggested by, for in- 
halation in acute bronchitis, 358 
Clark’s method, for use of opium in acute 
diffuse peiitomtis, 316 
Cleansing solutions See Solutions 
Climate, influence of, m acute inflamma- 
tion of nasal sinuses, 333, on asthma, 
380, in atrophic rhinitis, 330, in bion- 
chiectasis, 393, in cholei a infantum, 205, 
upon chronic laryngitis, 340, m conval- 
escence fiombronchopneumoma, 421, m 
exophthalmic goitei , 898, mpiophylaxis 
of chronic pulmonary emphysema, 433, 
in pulmonaiy conditions associated with 
cardiac insufficiency, 731, m tieatment 
of caidiac insufficiency, 665, m tubeicu- 
losis of the larynx, 344 
Climatic treatment, of acute bionchitis, 
351, of aiteriosclerosis, 760, of bronchi- 
tis due to chronic myocaidial insufficien- 
cy, 738, of chronic bronchitis, 366, m 
chionic ihimtis, 328, m tuberculosis of 
the mediastinal lymph nodes, 506 
Cloetta’s digalen See Digalen 
Clopatt, method employed by, for X-ray 
treatment of mediastinal tumors, 502 
Closure time op the heart, 542 
Clothing, choice of, m acute rhinitis, 326, 
m chronic bronchitis, 368 


Coagulants of the blood, use of, in hemo- 
philia, 862, mineial ions in, 862, sub- 
stances forming complex insoluble col- 
loids, 863 

Coal miners, frequency of asthma among, 
425 

Coal tar derivatives, use of, contraindi- 
cated in pleuiisy, 468 

Coal tar preparations, use of, in bihousness, 
259 

Cocam, necessity for caution m willing 
presciiption for, 328, use of, as anes- 
thetic in cauteiization for chronic 
pharyngitis, 33, as anesthetic in chronic 
rhinitis, 329, as anesthetic in laryngeal 
tubeiculosis, 346, as anesthetic in opera- 
tion for appendicitis, 220, as anesthetic 
in operation foi mycosis of the tonsils, 
42, as anesthetic in scarification of 
larynx, 341, as anesthetic in thoracente- 
sis, 474, as anesthetic in tonsillectomy, 
45, as spray m asthma, 386, as spray to 
reheve painful deglutition in laryngeal 
tubeiculosis, 347 

Cocam, local use of, in acute inflammation of 
nasal sinuses, 333, m asthma, 386, m hay 
fever, 390, in Vincent’s angina to re- 
lieve pain in swallowing, 65 

Cocain and antipyrm, use of, m acute naso- 
pharyngitis, 32, on tampon, for control 
of epistaxis, 335 

Cocain habit, danger of, from use of cocam 
m asthma, 387, from use of cocain for 
hay fever, 390 

CocAiNisM See Cocain habit 

Cocoa, use of, m diet for gastiic hyper- 
acidity, 91 

Cod liver oil, use of, m bronclual asthma, 
385, m bionchoadomtis, 399, in chionic 
bionchitis, 371, m laryngeal tuboiculo- 
sis, 348, in tuberculosis of the medias- 
tinal lymph glands, 507 

Cod hver oil, deodorized, use of, as spray m 
hay fevei, 391 

Codein, use of, in acute bionchitis, 361, to 
allay iintation in laryngeal tuberculo- 
sis, 346, m bronchitis due to chronic 
myocardial insufficiency, 738, m cardiac 
astlima due to chronic myocardial in- 
sufficiency, 737, in chronic intestinal 
obstruction, 242, to control cough due to 
chronic bronchitis associated with car- 
diac insufficiency, 731, in edematous 
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laryngitis due to foreign body, 341, in 
gastric hypei acidity, 95, 100, to lelieve 
dyspnea due to chronic myocardial m- 
sufficiency, 736, to lelieve insomnia m 
caidiac insufficiency, 664, to lelieve pam 
and cough in bronchopneumoma, 421, 
in suppositories, to reheve pam in 
acute gastritis, 156 

Codein, hypodermic use of, in acute peri- 
tonsillitia, 43 , m carcinoma of the stom- 
ach, 166 

CorrEE, abuse of, a cause of gastric hyper- 
acidity, 76, as a cause of reflex cardiac 
neuroses, 786, overindulgence m, a cause 
of chronic gastritis, 159 
Coffee, benefit from, during attack of angina 
pectoris, 769, in diet for gastric hypei - 
acidity, 90 

Coffee and tea, abuse of, a cause of an- 
gina pectoris vasomotoria, 768, prohi- 
bition of, for rehef of tachycardia, 787 
Cohnheim, calcium salts recommended by, 
in chrome enteritis, 200, oil treatment 
for gastric ulcer lecommended by, 137 
Cold sokes See Heipes of the lips 
‘‘Colds” See Nasopharyngitis, acute 
Coley’s fluid, use of, suggested in rhmo- 
scleroma, 332 

Coley’s mixed toxms of the streptococcus, 
effect of, on mediastinal tumors, 501 
Coley’s serum, use of, in leukemia, 847 
Colic, mucous See Enteiitis, membia- 
nous 

Colitis, 205, cases of, with colomc tender- 
ness and diarrhea, 206, chrome mucous, 
206, ulcerative, 211 

Collapse, danger of, in attack of angina 
pectoris, 767 

Collapse of lung, production of, as thera- 
peutic measure in abscess and gangrene 
of lung, 445 

Collapsing pulse, 560 
Collargol, use of, m angina Ludovici, 30 
Collargol ointment, use of, in angina Ludo- 
vici, 30 

Coliargolum, use of, m thryoiditis acuta and 
stiuma inflammatoria, 891 
Cologne water, local use of, in herpes of the 
lips, 6 

Colomc flushmg, m acute enteiitis, 196, 
in acute gastritis, 155, in chiomc catar- 
rhal jaundice, 263, in chrome cholecysti- 
tis, 270, m chrome enteritis, 200, m 


chrome gastritis, 162, in colitis, 205, m 
constipation, 230, contraindicated in 
acute catarrhal jaundice, 261, m fecal 
impaction, 239, in gastric ulcer, 118, in 
severe cases of chiomc enteritis, 200, in 
spastic constipation, 231, m treatment 
of gallstones m transit, 274, m trico- 
cephalus diapar, 256, m ulcerative coh- 
tis, 211 

Compensatory dilatation of the heart, 
547 

Complex mmeralization, use of, in hemo- 
philia, 863 

Compound antiseptic powder, use of, in 
acute lar 3 aigitis, 339, m acute rhinitis, 
327, as douche for nasopharynx, 31, 
by irrigation in acute peritonsillitis, 43. 
in ozena, 336 

Compound antiseptic solution, use of, as 
gaigle m acute tonsillitis, 42 
Compound ipecacuanha powder, use of, to 
control cough in chronic bronchitis, 
375 

Compound jalap powder, use of, m pleurisy, 
469 

Compound liquorice powder, use of, m 
acute cararrhal jaundice, 261, in chrome 
constipation, 232 

Compresses, use of, to reheve pam in pul- 
monaiy tubeiculosis, 411 
Compresses, alcohol, use of, to relieve pam 
in acute gastritis, 156 

Compresses, cold, use of, m acute bronchi- 
tis, 357, m acute laryngitis, 338, in acute 
tonsillitis, 41, in membianous laryngi- 
tis, 343, to relieve pain in acute fibrinous 
pleurisy, 466, for rehef of pam in acute 
gastritis, 156 

Compresses, hot, use of, in gastric hyper- 
acidity, 100, over inflamed joints asso- 
ciated with acute endocaiditis, 746, to 
relieve pain in pleurisy, 466, 468 
Compresses, Priessmtz See Priessmtz 
Compresses, warm wet, use of, in acute 
catarrhal cholecystitis, 266 
Compresses, wet, use of, m gastric hyper- 
acidity, 100 

Compression of outlet, as cause of chronic 
dilatation of the stomach, 179 
Compression apparatus. See Apparatus 
CoNCBBTio PERICARDII, chromc myocardial 
msufficiency due to, 708, treatment of, 
730 
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Condiments, use of, contraindicated m cir- 
rhosis of liver, 280 

Condiments and spices, overindulgence in, 
a cause of gastiic hypei acidity, 77, use 
of, in diet for gastric hyperacidity, 90 
Conducting paths, for nerve fibers of 
heart, 539 

Conductivity, as cardiac function, 536 
Condurango, use of, in combination with 
calumba, for chronic enteritis, 200 
Condurango preparations, use of, in car- 
cinoma of the stomach, 165 
Congenital heart lesions, treatment of 
chronic myocardial insufficiency due to, 
734 

Congenital syphilis op liver, 265 
Constipation, accompanying chlorosis, 
823, accompanying pernicious anemia, 
837, associated with scurvy, 876, danger 
from, in aneurysm, 765, danger from, in 
angina pectoris, 770, danger from, in 
arteriosclerosis, 758, due to admimstra- 
tion of non m chloiosis, 818, treatment 
of, in cardiac insufficiency, 684, treat- 
ment of, m chiomc gastritis, 162, treat- 
ment of, in chronic myocardial insuf- 
ficiency, 739, treatment of, in gastiie 
atony, 171, treatment of in tubeiculous 
peritonitis, 321 

Constipation, chronic, 221, causes of, 232, 
classification of, 221, definition of, 221, 
diet schemes for use m, 225, 226, 227, 
diet in treatment of, 222, drugs in 
treatment of, 232, electricity in treat- 
ment of 229, enteiospasm, 231, habitual 
foim of, 221, hydiotherapy for relief of, 
230, mechanotherapy for relief of, 227, 
due to obstruction, 236, operative meas- 
ures in, 237, spastic foim of, 223, 231, 
treatment of, by diet, 224, vibratoiy 
massage in treatment of, 230 
Constriction of the extremities, edema dur- 
mg pneumonia prevented by, 406 
Contagion, precautions agmnst, in chrome 
bronchitis, 369 

Contracted kidney, presence of, in chrome 
myocaidial insufficiency, 730 
Contractility, as cardiac function, 536 
Contraction wave, imti tion and propa- 
gation of, 540 

Convulsive seizures, fatal occurrence 
of, during irrigation of pleural cavity, 
487 


Copaiba resin, use of, to delay roacf umula- 
tion of fluid m on rhosis of liver, 28b 
Copper sulphate, local use of, in membra- 
nous rhinitis, 330, m scurvy, 875 
Coed pains, accompanying pernicious 
anemia, 838 

Coronary circdlition, 544, action of 
digitalis upon, 586 

Coronary .sclerosis, associated with 
angina pectons veia, 767 
Corrosive sublimate See Mercury bi- 
chlorid 

Corset, use of, as suppoit for prolapsed 
hvei, 289 

Coryza, acute Bee Ehmitis 
Coryza, recurrent, 326 
Cosmolm, use of, m stomatitis hypermy- 
cetica, 13 

Cough, in bronchiectasis, 395, control of,m 
bronchopneumonia, 421, contiol of, in 
pericarditis, 515, due to bionchilis asso- 
ciated with chrome myocardial insuf- 
ficiency, 731, measures for lehef of, m 
acute bronchitis, 372, 373, measuies for 
relief of, in chronic bronchitis, 372, 
373, measures foi lelief of, m pleinisy, 
468, significance of, during thoracen- 
tesis, 477 

Coimterirritation, employment of, m active 
congestion of the lungs, 405, in neural- 
gias due to chloiosis, 824 
Cramena, lozenges of, use of, m acute 
uvulitis, 35 

Cream of tartar, use of, m cirihosis of the 
hver, 286 

Creolin, local use of, in ozena, 337 
Creosote, use of, in bionchieclasis with 
fetid expectoration, 395, m broncho- 
pneumonia, 415, in chronic enteritis, 
200, m depressive disorders of gastric 
secietion, 151, as expectorant in bron- 
chiectasis, 396, as expectoiant in chronic 
bronchitis, 376, m gastric atony, 172, 
inhalations of, m bronchiectasis, 396, 
m lar 3 mgeal tuberculosis, 348, m tubei- 
culosis of the mediastinal lymph nodes, 
507 

Creosote bath See Bath 
Creosote vapor, inhalations of, in plastic 
bronchitis, 392 

Cretinism See Athyrea and Hypothyrea 
Chile, on aitificial respiration in treatment 
of post-hemorrhagic anemia, 810 
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Ceoup, false, see Laryngitis, spasmodic, 
membranous, see Laijngitis, mem- 
branous, spasmodic, see Laryngitis, 
spasmodic 

Croup kettle, use of, in acute peiitonsdlitis, 
43, in mombianous phaiyngitis, 39, m 
spasmodic laiyngitis, 342 
Croup tent, use of, m acute laryngitis, 338, 
m membranous laiyngitis, 343 
Caoxjpous STOMATITIS aScs Stomatitis 
Cl ouposa 

CaYPTOGENETic ANEMIAS See Anemias 
Culture, method of taking m membranous 
laiyngitis, 343 

Cups, dry, use of, m active congestion of 
the lungs, 405, m acute bronchitis, 357, 
to relieve cyanosis m acute bionchitis, 
363, to relieve cyanosis and dyspnea m 
bionchopneumonia, 419, to lelieve pain 
in pleurisy, 468, to reheve pam m pul- 
monary thrombosis, 411 
Cups, wet, use of, m active congestion of the 
lungs, 406, m acute bronchitis, 357, in 
pulmonaiy thrombosis, 411, to lelieve 
cyanosis m acute bionchitis, 363, to re- 
lieve pam m pulmonaiy thrombosis, 
411 

Curare, use of, m tetany, 910 
Curetage, employment of, m adenectomy, 
36, in chronic tonsillitis, 44, in mycosis 
of the tonsils and fauces, 43, to lemove 
nasal obsti action, 37, to lemove tuber- 
cular deposits m laiyngeal tubeiculosis, 
347 

CuRSCHMANN, cannute devised by, 676 
Cuesghmann’s spirals, presence of, in 
bronchial asthma, 379 
Ctjshny, a R , on value of heroin hydro- 
chlorid, 361 

Cutaneous symptoms, due to chrome myo- 
caidial insufficiency, 740 
Cyanosis, in bionchopneumonia, 419, 
measures foi lolief of, in acute bron- 
chitis, 363 

Cyanosis, enterogenous, 878, treatment 
of, 879 

CySTIGERCUS CELLULOfeiE, 256 
Cysts, pancreatic, 302 

Dancing, injury from, in cardiac insuf- 
ficiency, 682 

Death, cause of, from pleural exudate, 
461,, from collapse during or after 


thoracentesis, 480, due to convulsive 
seizures during iirigation of pleural 
cavity, 487 

Beaver, on indications for operation in 
typhoid cholecystitis, 275, on mortality 
following operation for acute diffuse 
pentomtis, 313 

“Dekofa,” use of, as substitute for coffee 
in cardiac msufficiency with insomnia, 
686 

Dennett, on treatment of summei dianhea 
by withdiawdl of sugai fiom food, 202 
Dennett’s formula, for Eiweiss millc, 
203 

Denys’ bacillen filtrate, use of, in tuberculo- 
sis of the laiynx, 346 

Dermoid cysts, op the mediastinum, 600 
D’Espine, Adolphe, results of seaside resi- 
dence on enlargement of bronchial 
glands leported by, 398 
Desserts, use of, in diet of gastric hyper- 
acidity, 89 

Dextrose, administration of, by lectum, 
in acute diffuse pentomtis, 317 
Diaphoresis, use of, in chlorosis, 814, m 
peiicarditis with effusion, dangeioua, 
522 

Diaphoretics, use of, m pleurisy, 470 
Diarrhea, acute, of older people, peculiar- 
ities of, 195, infectious, 204, morning, 
250, neivous, 249 

Dietary, m obesity associated with chronic 
myocardial msufficiency, 725 
Differential air pressure, employment of, 
in tumors of the lung, 446 
Digalen, intravenous injection of, in chronic 
myocai dial insufficiency, 718, 719, thera- 
peutic value of, 595, use of, during at- 
tack of cardiac asthma, 737 
Digalen, Cloetta’s, toxic effect of, 584 
Digestion, effect upon, of beveiages con- 
taining catfem, 603 

Digipuratura, 596, as caidiac stimulant in 
fibrinous pleurisy, 469, diuretic effect of, 

597, as diuretic m hydropericardium, 
526, hypodermic admimstration of, 

598, intravenous administration of, 
598, mtiavenous injection of, in severe 
cases of chronic myocardial msufficiency, 
718, 719, method of dosage with, 698, 
method of preparing, 596, physiological 
action of, 597, preparations of, 596, 
toxic effects of, 597 
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Digital compression, use of, m aneurysm of 
the abdominal aorta, 767 
Digitalen, therapeutic value of, 595 
Digitalis, 575, action of, on coronaiy circu- 
lation, 583, action of, in general, 577, 
active pimciples of, 594, in acute infec- 
tious myocarditis, 750, m acute vaso- 
motor paralysis, 753, in angina pectoiis, 
770, in aortic insufficiency, 733, in 
caidiac dilatation associated with acute 
endocarditis, 746, in cardiac insufficien- 
cy, 575, as a caidiac stimulant in peii- 
carditis, 520, in cardiovascular distmb- 
ances following paiacentesis, 285, causes 
of failure in use of, 591, in chionic 
bronchitis, 378, in chiomc myocaidial 
msuhiciency, 722, m chronic myocar- 
dial insufficiency, due to chionic neph- 
iitis, 730, m chionic myocaidial insuf- 
ficiency of moderate seventy, 716, con- 
tinuous admimstiation of, 599, contia- 
indications to use of, 588, to control 
epistaxis, 336, cumulative effect of, 584, 
diuresis as an indicator of the effect of, 
589, dosage of, 593, effect produced by, 
on pulmonary circulation, 405, histoiy 
of, 575, hypodermic use of, m secondary 
chronic gastritis, 159, m hypostatic con- 
gestion of the lungs, 407, indications for 
use of, in cardiac insufficiency, 586, in- 
dications for use of, in chrome myocar- 
dial insufficiency due to valvular lesion, 
733, influence of, on blood pressure, 
578, influence of, on kidneys, 579, in- 
fluence of, on pulse, 579, limited useful- 
ness of, m cardiac neurasthema, 778, 
loss of susceptibility to, 583, in malig- 
nant endocarditis, 747, method of ad- 
ministering, 592, m mild cases of chionic 
myocardial insufficiency, 715, pharma- 
cology of, 577, physiologically stand- 
ardized Galenical preparations of, 695, 
in pleurisy, 469, powdered leaves of, 

593, to prevent collapse during attack 
of angina pectoris, 769, pulse pressure as 
indicator of effect produced by, 580, 
pulse rate as indicator of effect pro- 
duced by, 581 , rectal admimstration of, 

594, for relief of gastrointestinal symp- 
toms m chiomo myocardial insufficiency, 
739, lesults of, when efficient, 591, 
standardization of, 582, substitutes for, 
599, tincture of, 592, in toxemia com- 


plicating acute diffuse peiitomtis, 318, 
toxic action of, 581, variations in 
stiength of piepar it ions ot, 581 
Digitalis bodies, use of, by itittavenous in- 
jection, in caidiac insufficiency, 577, m 
chiomc myocardial insufficiency, 718, 
719 

Digitoxm, eaily use of, 577, therapeutic 
value of, 594, toxic effects of, 584 
Dilatation of the heakt, acute, 548, 
compensatoiy, 546, pathological physi- 
ology of, 546, stasis, 547 
Dilator, esophageal, 49 
Dilator, rubber-bag Ruhbci-bag dila- 
toi 

Dinner pill, formula for Sec Formula 
Diomn, use of, mteinally, to leliove pain in 
angina pectons, 768 

Diphtheria, piophylaxis against acute 
myocaiditis in, 749 

Diphtheritic stomatitis See Stomatitis, 
diphtheritic 

Diuresis, as an mdicatoi of effect zve digi- 
talis action, 580, methods foi inci easing 
in caidiac msiifficiency, 676 
Diuretics, use of, m cuihosis of the liver 
with ascites, 284, to delay accumulation 
of fluid in ciirhosis of livei, 286, in pen- 
carditis with effusion, 521, m pleurisy, 
469, in severe cases of myocardial in- 
sufficiency, with caution, 722 
Diuretm, not beneficial in eirihosis of the 
liver, 286, use of, to induce diuiesis in 
cardiac insufficiency, 676, use of, in 
pleuiisy, 409 

Dobell’s solution, use of, in hygiene of the 
mouth, 3, in ozena, 336, as spiay, m 
acute tonsillitis, 42, as spray, m chionic 
atiophic laryngitis, 343, as spiay, in 
chrome rhinitis, 329, as spray, for 
cleansing laiynx befoie local treatment 
m tuberculosis, 317, as spiay or iriiga- 
tion, in acute laryngitis, 339, as spray, 
in syphihs of the uppei respiratory tract, 
349 

Douche, cold, use of, in bionchial asthma, 
381, in chiomc bronchitis, 367 
Douche, nasal, use of, in acute nasopharyn- 
gitis, 31, in chronic nasopharyngitis, of 
hot compound antiseptic powder, 32, 
m chronic pharyngitis, 33, in membra- 
nous ihinitis, of noimal salt solution, 
330 
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Douche, post-nasal, use of, m acute m- 
flammation of the smusca, 334 
Douche, stomach, use ot, m depiessive dis- 
ordeis ot gastric secretion, 152 
Douche, throat, m cluouie nasophaiyngi- 
tis, 32, ol hydiogen peroxid m mem- 
branous phaiyngitis, 38 
Douche, tonsillar, in acute tonsillitis, 41 
Dover’s powder, use of, m abortive treat- 
ment for acute rhinitis, 327, in acute 
laryngitis, 338, in edematous laiyngi- 
tis due to foieign body, 341, in enteri- 
tis of infancy, 203, to relieve pam m 
acute fibrinous pleurisy, 467, to reheve 
pain in peiicarditia, 520 ! 

Drbsbr, contraction of bronchial tubes 
caused by electrical stimulation of vagi, 
demonstrated by, 383 
Drinking water, in causation of endemic 
goiter, 892, m diet for gastric hyper- 
acidity, 91 

Drinkmg water, hot, use of, m alcoholic gas- 
tritis due to cirrhosis of the liver, 281, 
m chionic cholecystitis and cholehth- 
lasis, 273 

Dromotropic influences, 537 
Dropsy, general See Anasarca, general 
Drugs, effect of, on pulmonaiy cnculation, 
404, excessive use of, a factor m causa- 
tion of chronic rhinitis, 328, habitual or 
long-continued use of, a cause of chrome 
gastritis, 159 
Dry cups See Cups 

^'Dry diet,” employment of, in gastiic 
atony, 170, in pleuiisy with effusion, 
468 

Dust, inhalation of, injurious in chronic 
bronchitis, 368, inhalation of, in tiades 
a cause of pneumonoconiosis, 423, mjury 
from, in chronic pneumonia, 423, meas- 
ures for protection from, 428 
Dysentery, liver abscess associated with, 
290 

Dyspepsia, acid, 74, nervous, 182 
Dyspeptm, 150 

Dysphagia, measmes for rehef of, m tuber- 
culosis of the mediastinal lymph glands, 
508 

Dyspnea, m bronchopneumonia, 419, in 
cardiac insufficiency associated with 
pulmonary conditions, 709, compheatmg 
chronic pulmonary emphysema, 438, 
during thoracentesis, 478, method of 


rehevmg, m caidiac insufficiency, 571, 
presence of, m cardiac disease a contra- 
indication to use of gymnastics, 639, 
rehef of, m mediastinal tumois, 503, 
as a symptom of chionic myocardial in- 
sufficiency, 736 

Dystrophia adiposo genitalis, 917 
Echinococcus, 255 

Echinococcus cysts of the pleura, 493 
Echinococcus disease, 265 
Edema, associated with acute uvulitis, 35 
Edema, removal of, 674, by diuresis, 676, 
by elimination through the skin, 678, by 
puncture of the skin, 676, by removal of 
fluid by intestine, 678 
Edema of the genitalia, due to chiomc 
myocaidial insufficiency, 740 
Edema op the lungs See Pulmonary 
edema 

Edema, pulmonary, 407, aftei -treatment, 
410, etiology of, 407, tieatment of, 408 
Effusions, serous, accompanj'ing caidiac 
msufiSciency, 672, aspiiation for, 672, 
localization of, 673, management of, in 
seveie cases of chronic myocardial in- 
sufficiency, 720, paiacentesis foi, 674 
Eggs, m diet, of achylia gastiica, 147, of 
depressive disoiders of gastiic secietion, 
147, of gastiic hypci acidity, 85 
Egypt, climate of, foi laiyngcal tuberculo- 
sis, 345 

Ehrlich, work by, on leukemia, 844 
Eichhorst, foimula employed by, foi use of 
cieam of tartar in ciirhosis of the hver 
with ascites, 286 

Einhorn, modification of von Noordon diet 
for membranous enteritis introduced by, 
209, objections by, to massage m 
spastic constipation, 228 
Emhom bandage, 248 
Eiweiss milk, m enteritis of infancy, 203 
Elatenum, use of, following calomel, in 
edematous laryngitis, 341 
Electnc pad, use of, m gastiic hypei acidity, 
100, in non-bleedmg gastric ulcer, 133 
Electric heating apparatus, use of, in toxe- 
mia compheatmg acute diffuse peri- 
tonitis, 319 

Electricity, use of, m bionchial asthma, 381, 
in chrome enlaigement of the spleen, 
889, contraindicated in acute intestinal 
obstruction, 240, in depressive gastric 
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neuioses, 188, m exophthalmic goiter, 
898, foi gastric atony, 173, in gastric 
hyppi acidity, UO, objections to, in iiii- 
tative gastiic neuioses, 188, in tetanj, 
910, in tieatment of constipation, 229, 
in treatment of ozena, 337, of no \alue 
in cardiac neurasthenia, 777 

Electrolysis, use of, m cluonic rhinitis, 329 

Electrophoresis, application of lodin by, in 
atiophic rhinitis, 330 

Embolism of lungs See Pulmonary em- 
bolism 

Embolism, pulmonary See Pulmonary 
embolism 

Emesis, employment of, in tieatment of 
acute gastiitis, 154 

Emetics, use of, in active congestion of the 
lung, 406, m bronchial asthma, 389, in 
bronchopneumonia of doubtful value, 
419, contraindicated in membranous 
laryngitis, 343, m plastic bionchitis, 
392, to lemove bronchial secretion in 
acute bronchitis, 364, unnecessaiy m 
choleia moibus, 195 

Emphysema, association of, with cardiac in- 
sufficiency, 710, treatment of, 731, sub- 
cutaneous, occurrence of, during tho- 
racentesis, 479 

Emplastrum hydrarg}^, use of, m stoma- 
titis syphilitica, 21 

Empyema, 484, accidents during irrigation 
for, 487, association of, with actinomy- 
cosis, 489, association of, with pulmo- 
nary tuberculosis, 489, bilateial form of, 
488, empyema m childien, 488, em- 
pyema necessitatis, 488, encapsulated 
empyema, 489, irrigation of pleural cav- 
ity foi, 487, microorganisms present in, 
484, pneumothorax associated with, 
493, prognosis of, 484, resection of ribs 
for relief of, 488, thoiacotomy foi relief 
of, 485, tieatment of, 485, treatment m 
special foi ms of, 488, tuberculosis of the 
lungs associated with, 489 

Ems water, use of, as expectorant in chrome 
bronchitis, 373 

Encapsulated empyema See Empyema 

Endocarditis, acute, 743 

Endocarditis, acute, simple, 743, im- 
portance of preventing, in chronic myo- 
cardial insufficiency, 734, prophylaxis 
against, 743, treatment of, 745 

Endocarditis, malignant, 746 


Endurance, exercises of, 700 

Enemata, use of, in acute panel eatitis, 296, 
with eaution m acute loe<ili/ed poiito 
nitis, 312, in chronic intestinal obstiuc- 
tion, 242, in chionu niiKous lohtis, 207, 
contraindicated in eaily sbigis of acute 
appendicitis, 215, < outiamdu ated in 
lest tieatment for caiduu insuffir leiic y, 
572, contramdicat ed in \ioleii1 at lack's 
of acute onteiitis, 194, in galKtone colic, 
269, in later stages of mild appiuidu itis, 
216, in oxyuris vermu ulaiis, 252, m 
pericaiditis, 515, m severe attacks of 
appendicitis, 217, m volvulus and intus- 
suoception, 211 

Enemata, use of turpentine )>>, for lelief of 
meteoiism, in bionchopncamonu, 416 

Enemata, cleansing, use of, to promote 
evacuation of bowels m gastric atony, 
172 

Enemata, nutrient, formula; for, 119, use of 
in acute gastiitis, 157, use of, in gasinc 
ulcer, 110, 118, use of, m homoiihage 
from gastric ulcoi, 118 

Enemata of olive oil, use of, m constipation 
due to chionic myocardial insufficiency, 
740 

Enemata, purgative, for use m focal impac- 
tion, 238, 239 

Enemata, saline, use of, m acute catarrhal 
jaundice, 261, to allay thirst in stai- 
vation treatment of gastric ulcer, 118, 
in enteiitis of infancy, 202, to relieve 
thirst in carcinoma of the esophagus, 
55 

Enemata, soapsuds, use of, in acute en- 
teritis, 193, m constipation due to chronic 
myocaidial insufficiency, 740, in spas- 
modic laryngitis, 342 

Enemata, starch, admmistiation of lauda- 
num by, in cholera moibus, 195 

Enemata, stimulatmg, purgative, use of, m 
paralytic ileus, 238 

Enemata, warm saline, use of, m acute en- 
teritis, 193, in membranous enteritis, 
208 

Engelmann, classification by, of influences 
acting on four caidinal properties of 
cardiac muscle, 537 

Enteritis, 193, acute, 193, chronic, 196, 
in infancy, 201, mild cases of, 197, 
moderate cases of, 200, severe cases of, 
200 
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Enteritis, membranous, 207, diet in, 208, 
oil injections in, 209, operative meas- 
nies for, 210 

Entbroptosis, 243, reflex caidiae neu- 
roses associated with, 780 
Epiglottectomy, employment of, in laryn- 
geal tuberculosis, 347 
Epilepsy, relation between, and asthma, 
382 

Epmephrin, use of, in distuibances of the 
circulation in Addison’s disease, 885, 
effect produced by, on pulmonary cir- 
culation, 405, by mtraperitoneal injec- 
tion in chronic peritonitis of generalized 
foim, 323, in toxemia complicating acute 
diffuse pentonitis, 318 
Epistaxis, 335 

Epsom salts /See Magnesium sulphate 
Epstein and Koplik, pseudo-diphtheiitic 
stomatitis described by, 19 
Ergot, use of, contiamdicated in control of 
epistaxis, 336, to contiol gastric hemoi- 
rhage, 112, in exophthahnic goiler, 899, 
in hemophilia, 867 

Ergot, preparations of, effect produced by, 
on pulmonary circulation, 405 
Ergotm, use of, in hemophilia, 869, ineffec- 
tual in acute vasomotor paialysis, 753 
Erlanger, myogenic theory of cardiac 
muscle developed by, 535 
Erlanger apparatus, for estimating the 
minimal blood pressure, 557 
Erythrol tetranitrate, use of, in cardiac in- 
sufficiency, 60S 

Escalm, use of, foi contiol of gastiic hemor- 
rhage, 112, in gastric hypei acidity, 97, 
m non-bleeding gastiic ulcer, 136 
Eserm, use of, in acute dilatation of stom- 
ach, 174 

Eserm salicylate, hypodeimic use of, in 
acute intestinal obstruction, 241, injec- 
tion of, into wall of intestine after en- 
terostomy for paralytic ileus, 238, use 
of, in chronic constipation, 234, use of, 
in paralytic ileus, 238 
Eserm sulphate, use of, in acute diffuse 
peritonitis, 317 
Esophageal dilator of Sxppy, 49 
Esophageal stenosis, 47 
Esophagus, regional anatomy of, 47 
Esophagus, carcinoma op, 52, diet m, 54, 
palhative treatment foi, 53, surgical 
treatment for, 53, treatment for, m 


general, 53, X-ray in treatment for, 
54, 55 

Esophagus, diseases of, 471 cicatricial 
stenosis, 48, diverticula of esophagus, 

60, esophageal stenosis, 47, foreign 
bodies m esophagus, 62, spasm of 
esophagus, 56, ulcei of esophagus, 65, 
Vincent’s angina, 65 

Esophagus, diverticula of, 60 comse, 61, 
piessure diverticula, 60, ti action diver- 
ticula, 61, traction-pressure diverticula, 

61, treatment, 62 

Esophagus, idiopathic dilatation of, 56, 
diagnostic aids in, 58, etiology of, 66, 
treatment of, 58 

Esophagus, ulcer of, 65, peptic ulcer, 66; 
tieatment, 66, tuberculous ulcei, 66 

Estlander’s operation, m empyema, 486 

Ether, hypodeimic injections of, m pul- 
monary thiombosis, 411 

Ether, use of, as anesthetic in adenectomy, 
36, 37, in chiomc myocardial insuf- 
ficiency, 743, contiamdicated in retro- 
phar 3 mgeal abscess, 35, m tonsillectomy, 
45, 46 

Ether and turpentine, use of, in treatment 
of gallstones m transit, 274 

Ethyl bromid, use of, in chrome myocardial 
insufficiency, 743 

Ethyl chlorid, use of, as anesthetic m tho- 
lacentesis, 474 

Eucalyptus, use of, by inhalation, m 
acute bronchitis, 358 

Eucalyptus oil, use of, by inhalation, m 
acute laryngitis, 339 

Euferrol, use of, in chlorosis, 820 

Eumydrm, use of, m gastiic hyperacidity, 
92 

Euphyllm, use of, to eieaxe diuresis m car- 
diac insufficiency with general msuf- 
ficiency, 677 

Ewald, formula for nutiient enema recom- 
mended by, 119 

Ewart, William, inhalations of carbonic 
acid gas suggested by, for relief of 
asthma, 389 

Excision, employment of, m stomatitis 
gangienosa, 18 

Excision of lung, as a therapeutic measure 
m chronic pulmonary abscess and gan- 
grene, 445 

Excision of tip of uvula, in acute uvulitis, 
35 
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Excitability, as cardiac function, 536 
Exercise, value of, m exophthalmic goiter, 
897 

Exercise in open air, in after-tieatment of 
pleurisy with effusion, 470, importance 
of, m caidiac neurasthenia, 775, 776, 
question of, in arterioscleiosis, 759, 
value of, in hay fever, 390 
Exercises, employment of, and carbon 
dioxid baths simultaneously contiain- 
dicated in chronic myocaidial insuf- 
ficiency, 717, 721, of endmance, 700, 
gymnastic, see Gymnastic exeicises, 
passive, in chionic myocaidial degen- 
eration, 717, 718, of speed, 700, of 
strength, 700, m treatment of asthma, 
380 

Exercises, physical, m after-treatment of 
pleuiisy with effusion, 470, m chrome 
bionchitis, 369, classification of, 700, 
contraindicated m chloiosis, 813, m 
mild cases of chronic myocardial insuf- 
ficiency, 716, regulation of, in cases of 
obesity associated with cardiac insuf- 
ficiency, 705, m treatment of constipa- 
tion, 228 

Exophthalmic goiter See Goitei 
Expectorant mixtures, for use in acute 
bronchitis, 360, 362, 365, in chronic 
bronchitis, 373 

Expectorants, use of, in acute bronchitis, 
359, in broncluectasis, 396, in chiomc 
bionchitis, 372 

Expectorants, aromatic, use of, in bionchiec- 
tasis, 396, to reheve profuse expectoia- 
tion in chionic bronchitis, 376, 377 
Expectorants, stimulating, use of, in acute 
bronchitis, 362, in chronic bronchitis, 
372, in hypostatic pneumoma, 407 
Expectoration, fetid, see Fetid expec- 
toration, profuse, measures for rehef of, 
m chrome bronchitis, 375 
Expiration, aids to, m acute bronchitis, 
complicating emphysema, 363 
Expulsion time or the heart, 542 
Extrasystoles, aliorrhythmia, due to, 
666, auiicular, 568, auriculoventnc- 
ular, 569, clinical sigmficance of, 569, 
ventricular, 567 

Extremities, ligation of, m pulmonary ede- 
ma with low blood pressure, 410 
Exudates, pleural, cause of death from, 
461, influence of, on circulation, 460, 


mtrathoiacic piossuie of, 459, 460, 
mechanic tl olfect of, iUO 
Exudates, putrei' vcti\ e, m pnoumothorax 
with einp^eina, 493 

Faintness, signihcancc of, dining thora- 
centesis, 478 

Faradic current, use of, in atiophie rhinitis, 
332 

Fats, m diet of gastiic liypi'i acidil v, 84, 
panel eatic sctietion suppressed by diet 
of, 307 

Faucitis, acute, 31 

Faught and St vis ton, mbtrumenls devised 
by, foi estimating the minimal blood 
picbsuie, 557 

Faure, loseetion of iib recommended by, 
in opening the posterioi mediastinum, 
505 

Feeding bottles, neeessitv for cleanliness 
of, 2, in stomatitis hypeimycetua, 13 
Feedmg through esophageal bougie, 62 
Feedmg through nose, in paienchymatous 
glossitis, 24 

Feeding by rectum, in acute pancreatitis, 
296, m carcinoma of the esophagus, 55, 
in continuous gastiie hjpeisecretion, 
106, m gastiic ulcer, 118, 120, in hema- 
temesis duiing ciirhosis of the hvei, 
288, m non-bleedmg gastric uloei, 126, 
in paienchymatous glossitis, 24, in 
stomatitis gangrenosa, 18 
Feidler, association of pleuiisy with ton- 
sillai infection first noted by, 465 
Fel bovis, use of, in tumors of the pancreas, 
305 

Fenwick, characteiization of gastric atony 
by, 168 

Ferments, use of, in depressive secretive dis- 
oideis of stomach, 149 
Ferratm, use of, in chloiosis, 819 
Ferri-alum, use of, in acute nasopharyngi- 
tis accompanied by uvulitis, 31 
Feme sulphate, use of, in chlorosis, SIS 
Fetid expectorvtion, in Iironchiectasis, 
395, m chronic bronchitis, 370 
Fever blisters See Herpes of the lips 
Fibrolysm, use of, m chionic pneumonia, 
422, m peritoneal adhesions, 322 
Fihx mas, use of, m tricocephalus dispar, 
254 

Fillbbrown conducting tube appa- 
ratus, 46. 
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Finkelstein, Eiweiss milk recommended 
by, m enteiiUs of infancy, 203 
Flatulency, treatment of, when associated 
with gastric atony, 172 
Flbiner, conditions considered by, to in- 
dicate bismuth treatment in non- 
bleeding gastric ulcer, 135, expeiiments 
by, on injection of pleural cavity with 
India ink, 458, use of oil injections in 
membranous enteritis mtioduced by, 
209 

Flmt, Austin, on tieatment of cholera mor- 
bus, 195, use of opium in acute diffuse 
peritonitis advocated by, 316, woik on 
differential an piessure by, 447 
Flmt’s apparatus, for use of differential air 
piessure, 446 

Flint’s method, for reducing air pressure m 
pleural cavity, 500 

Fluids, hmitalion of, in arteriosclerosis, 
759, limitation of, in cardiac insufficien- 
cy, 686, limitation of, m chionic myo- 
caidial insufficiency, 715, 716, 721, 
iimitation of, in chronic myocardial in- 
sufficiency due to obesity, 727, use of, 
in gastric atony, 170 

Fluoroscopic exammation, use of, to dis- 
cover foieign bodies m the esophagus, 64 
Focke, method employed by, for standard- 
izing digitalis preparations, 583 
Fomentations, hot, use of, m acute peiiton- 
siUitis, 43, in symptomatic parotitis, 28 
Food, in acute cataiihal jaundice, 261, reg- 
ulation of, m eases of obesity associated 
with cardiac insufficiency, 703, sub- 
cutaneous injection of, in gastric ulcer, 
120, use of solid, m after-tieatment of 
gastric ulcei, 130 

Food stuffs, in relation to constipation, 
224 

Foods, advantages of albummons, in 
chronic intestinal obstruction, 242, use 
of albuminous, m chrome mucous cohtis, 
206, use of albuminous, m diet for 
acute enteritis, 194, use of artificial, in 
enteritis of infancy, 202, use of coarse, 
a cause of gastric hyperacidity, 78, prep- 
aration of, in diet of achyha gastrica, 
147, preparation of, m diet of depressive 
disorders of gastric secretion, 147, pre- 
vention of scurvy by use of fresh, 874 
Foechheimer, on small doses of opium in 
acute appendicitis, 214, 


Foreign body, m air passages, treatment 
of, 439, in esophagus, see Esophagus 
Formaldehyd, use of, for nasal douche in 
atrophic rhinitis, 331 
Formalin, death following use of, for xiriga- 
tion of pleuial cavity, 487, local use of, 
in tubeiculosis of the larynx, 347, use of, 
as injection into pericaidmm, 527, use 
of, m mycosis ol the tonsils and fauces, 42 
Formula, for acid expectoiant mixture for 
use in acute bronchitis, 365, for applica- 
tion to gums m scuivy, 875, for BaiUie’s 
or Addison’s pill, 286, for buttermihc as 
food in enteritis of infancy, 204, for 
dinner piU, 233, for Eiweiss milk, 203, 
for expectoiant to be used m acute 
bronchitis, 360, 362, for expectorant 
mixture to be used m chionic bronchitis, 
373, for food in gastric ulcer, 129, for 
intratracheal injection, 397, Lincoln, 
see Lincoln formula, for Lockei’s solu- 
tion, 534, for Loeffler’s solution, 38, for 
mouth wash as a prophylactic against 
bronchopneumonia, 413, foi nutrient 
enema, 119, foi lehef of cough in chronic 
bionchitis, 374, foi relief of nausea and 
vomiting in acute gastritis, 156, for 
Ringer’s solution, 533 , for use of gelatin 
internally in ulcerative colitis with 
hemorrhage, 212 

Fowler, Kingston, modification of tur- 
pentine limment, suggested by, 357 
Fowler position, advantages of, in acute 
diffuse peritonitis, 315, in pericarditis, 
514 

Fowler’s solution of arsenic, use of, in 
bronchial asthma, 383, m chloiosis, 821, 
in herpes of the lips, 6, m intestinal neu- 
loses, 250, in peristaltic unrest, 250, in 
permcious anemia, 827 
Fraenkel, on cumulative effect of digitahs, 
585, use of pulmonary gymnastics m 
chrome pneumonia advised by, 422 
Fresh air, importance op, m broncho- 
pneumonia, 417, in chronic bronchitis, 
368, in pleurisy, 465 

Freudenthal, W , fulguration recom- 
mended by, m laryngeal tuberculosis, 
347, instrument devised by, for em- 
plojnng electrical vibratory massage m 
atrophic rhinitis, 332 

Freund’s operation, for chronic puhnofiary 
I emphysema, 437, 
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Friar’s balsam. See Ben7oin, compound 
tincture of 

Friction, wet, use of, m chlorosis, 814 
Friedl iNDER, lesults of X-ray treatment 
for status lymphaticus, summarized bv, 
914 

Frolich, a , dystiophia adiposogemtahs 
described by, 917 

Fuchsius, digitalis fiist mentioned by, 575 
Functional tests, value of, m chronic 
myocardial insufficiency, 697 

Galenical preparations of digitalis physio- 
logically standardized, therapeutic value 
of, 595 

Gall bladder, diseases of, 258 
Gallstone colic, 267 
Gallstones, treatment of, m transit, 273 
Galvanocautery, use of, in atrophic rhim- 
tis, 331, in chiomc laryngitis, 340, m 
chionic rhinitis, 329, m chioiiic tonsilli- 
tis, 45, in epistaxis, 335, in hay fever, 
390, m pericarditis, 518, m subacute 
rhinitis, 328 

Gangrene, of lungs, see Pulmonary gan- 
grene, pulmonary, see Pulmonary gan- 
grene 

Gant, physical exercises ananged by, for 
use in constipation, 229 
Gargles, method of using, m acute tonsilh- 
tis, 41 

Gargles, antiseptic, use of, m phlegmonous 
pharyngitis, 39 

Gargles, hot astrmgent, use of, in edema- 
tous laiyngitis, 341 

Garlic, use of, as an expectorant in bron- 
chiectasis, 397 

Gaskell, myogenic theoiy of cardiac con- 
traction developed by, 535 
Gasterine, 150 

Gastrectasis, as symptom of chlorosis, 
823 

Gastric analysis, value of, 67, 69 
Gastric atony, 168, causes of, 169, diet 
for, 170, evacuation of bowels m, 172, 
lavage in treatment of, 172, mechanical 
treatment of, 172, medicinal treatment 
of, 171 

Gastric disturbances See Stomach, dis- 
tmbances of 

Gastric function, disturbances of, 
caused by disease of the nervous sys- 
tem, 135. 


Oiu 

Gastric HLMOimnu.E, acut<‘ dilatation of 
the stomai h cU compain ing, 175 
Gastric lavage, use oi, m ai utc dil itation of 
the stomach, 174, m acute gasliius, 154, 
in acute intestinal ohsti act ion, 241, m 
acute locahzed peiitonitis, .111, 312, 
m acute pani realitis, 296, in alcoholic 
gastritis due to cnrhosis of the liver, 
280, in appendifitis of .se\tie t>pc, 218, 
m atonic dilatation of the stomach, 177, 
in carcinoma of the stomach, 1()5, m 
chronic catairhal jaundice, 263, in 
chrome dilatation of the stomach, 180, 
m continuous gastric hypeiscdelion, 
106, to control gastiic hernoirhage, 114, 
117, 122, in dopiessive disuideis of gas- 
tiic secretion, 152, in enteritis of in- 
fancy, 202, in gastiic atony, 172, m gas- 
tiic hyperacidity, 97, 100, m gastiic 
hypei secretion, 102, m gastnc neuroses, 
188, m gastritis adda, 101, m paialytic 
ileus, 238, m pernicious anemia, of 
doubtful benefit, 826, in pyloiic ob- 
struction, 178, in secondary chronic 
gastiitis, 160 

Gastric neuroses, 186, idiopathic, classi- 
fication of, 186, idiopathic, direct treat- 
ment of, 187, of motility, 186, primal y, 
186, primary, classification of, 186, pri- 
mary, direct tieatment of, 187 
Gastric peristalsis Sec Peristalsis 
Gastric secretion, dlprlssi\ e disor- 
ders OF, 144, achylia gastiica and sub- 
acidity, 144, dietetic tieatment of, 146, 
lavage m tieatment of, 152, medical 
treatment of, 148 

Gastric SECRETION, ii i itatii e disorders of ,74 
Gastric secretory neuroses, 187 
Gastric sensory neuroses, 187 
Gastric siphonage, permanent, use of, in 
acute dilatation of stomach, 174 
Gastric tetany, 143 

Gastric ulcer, 108, after-treatment of 
bleeding, 123, as cause of pyloric ob- 
struction, 178, as complication of 
chlorosis, 811, diet in non-bleedmg, 123, 
drugs m treatment of bleeding, 112, 
drugs in treatment of non-bleedmg, 
132, indications foi operative tieat- 
ment of, 70, lavage for contiol of hemor- 
rhage m bleeding, 113, lavage in treat- 
ment of non-bleedmg, 138, manifest 
hemorrhage in, 109, medical tieatment 
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of bleeding, 117, nutriment in bleeding, 
117, occult bleeding in, 109, resection 
indicated in chionic induiative, 177, 
suigical tieatment of bleeding, 116, sui- 
gical treatment of non-bleeding, 139, 
syphilitic, 167 
Gastaitis acida, 101 

Gastritis, acute, alleviation of pain in, 
156, diet m, 157, emesis in tieatment of, 
154, evacuation of bowels in, 155, 
lavage in treatment of, 154, prophylaxis 
of, 153 

Gastritis, alcoholic, presence of, in cir- 
rhosis of liver, 280 

Gastritis, chronic, 157, causes of, 158, 
lavage in treatment of, 160, stagnation 
of food in, 177 

Gastritis, chronic mucous, 158 
Gastritis, chronic syphilitic, 166 
Gastritis, secondary chronic, 159 
Gastroenteritis, acute, fulminating at- 
tacks of, 195 

Gastrobnteroptosis, 245 
Gastroenterostomy, in caicinoma of the 
stomach, 166, in continuous gastiic 
hypeisccietion, 103, 105, contraindica- 
tions to, m gastric ulcer, 70, for gastric 
ulcer, 116, indications foi , m caicinoma 
of the stomach, 177, perfoimance of, for 
pyloric obstruction due to gumma of the 
stomach, 167 

Gastrointestinal disturbances, accom- 
panying chionic myocaidial insufficien- 
cy, 692, associated with Addison’s dis- 
ease, 884, treatment ol, when due to 
chronic myocaidial insufficiency, 738 
Gastrointestinal symptoms, of permcious 
anemia, 837, use of digitalis for, m car- 
diac insufficiency, 589 
Gastrointestinal tract, leflex cardiac 
neuroses associated with, 778 
Gastroptosis, 181 

Gastrostomy, indications for, m esophageal 
ulcei, 66 

Gastrosuccorrhea See Hypersecretion, 
continuous gastiic 

Gatch, bed described by, useful m pericar- 
ditis, 514 

Gavage, use of, in depressive disorders of 
gastric digestion, 153 

Gelatm, hypodermic use of, in aneurysm, 
766, hypodermic use of, in ulcerative 
coMis with hemorrhage, 212, oral ad- 


mimsiiation of, m aiteiioscleiosis, 766, 
oial administration of, in ulcerative 
colitis with hemoirhage, 212, use of, to 
contiol epistaxis, 336, use of, to contiol 
gastiie hemoiihage, 112, use of, in 
hemophilia, 863, 867 

Gentian, use of, m acute catarrhal jaundice, 
262, in depressive disorders of gastric 
secielion, 151 

Geographical tongue, 24 

Gibson, on suigical tieatment of visceropto- 
sis, 248 

Gigantism, 917 

Glauber's salts, use of, m chrome catarrhal 
jaundice, 264 

Glenard, on viseeioptosis, 243, 246 

Glossitis, acute, 23 

Glossitis, chronic, 24, tieatment of, 25 

Glycerm, use of, m pernicious anemia, 836, 
for relief of tuchiniasis, 254 

Glycerm suppositories, use of, in constipa- 
tioxi due to chronic myocardial insuf- 
ficiency, 740 

Glycerm trmitrate See Nitroglycerin 

Glycosuria, association of, with chronic 
pancreatitis, 298, piesence of, m pan- 
creatitis, no contraindication to opera- 
tion, 300 

Godlbb and Fowler, method of taking 
creosote vapor bath, developed by, 395 

Goiter, 891, definition of, 891, drinking 
water as cause of, 892, endemic form of, 
892, mortality fiom, 894, spoiadic form 
of, 892, suigical treatment of, 894, 
treatment of, m geneial, 893, varieties 
of, 892 

Goiter, exophthalmic, 895, angina pec- 
toiis vasomotoria due to, 768, balneol- 
ogy foi, 898, blood piessure raised in, 
655, climatic treatment of, 898, diet in, 

897, electricity for, 898, exercise in 
tieatment of, 897, hydrotherapy for, 

898, hygienic treatment for, 896, med- 
icinal tieatment for, 899, mortality 
from, 895, organotherapy for, 901, 
pathology of, 895, prognosis in, 896, 
serum treatment foi, 902, surgical 
treatment of, 904, treatment of, m 
pregnancy, 905, X-ray theiapy for, 899 

Gompertz, Louis, on the effects of agar- 
agar in chronic constipation, 236, work 
done by, on absorbing power of the 
rectum, 120 
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Gonococcus op Neisser, piesence of, m 
gononheal stomatitis, 20 
Gonorrhea, as a cause of iefle\ cardiac 
neuroses, 781 

Gonorrheal stomatitis See Stomatitis, 
gononheal 

Gottstein, tampon in tieatment of atroph- 
ic rhinitis suggested by, 332 
Gottstein curette, for use in lemoval of 
adenoid vegetations, 36, 37 
Governmental supervision, of dusty 
trades, 429 

Grape sugar, as means of nouiishment in 
acute localized peritonitis, 312 
Grauper’s method, of determining chrome 
myocardial insufficiency, 694 
Graves’ disease See Exophthalmic goiter 
Grawitz, diet lecomm ended by, for use in 
pernicious anemia, S2G 
Green citrate of iron, hypodeimic use of, 
in anemia associated with chionic myo- 
cardial insufficiency, 742 
Guaiac, tincture of, local use of, m abortive 
treatment of acute tonsillitis, 41 
Guaiac, ammoniated tincture of, use of, in 
acute peritonsillitis, 43 
Guaiacol, intratracheal injections of, in 
chronic atrophic laiyngitis with in- 
volvement of the trachea, 343, use of, to 
control temperatuie in tuberculosis of 
the larynx, 346, use of, foi intratra- 
cheal injections, 397 

Guaiacol carbonate, use of, as an expecto- 
rant, in bronchiectasis, 397, m chrome 
bronchitis, 377 

Guaiacol lodate, use of, hypodermically m 
tuberculous peiitomtis, 321 
Guilhaume, Henri, summary by, of ob- 
servations on effects of salt-free diet m 
cirrhosis of the liver, 285 
Gumma op the stomach See Stomach 
Gums, disease op, a cause of chrome gas- 
tritis, 159 

Guy’s hospital, cases of chrome pneu- 
monia examined at autopsy in, 422 
Gymnastics, m after-treatment of acute in- 
fectious myocarditis, 751, in cardiac 
insufficiency, 636, m cardiac insuf- 
ficiency associated with obesity, unde- 
sirable, 706, cases suited for, 638, 
choice of, 660, in chrome gastritis, 162, 
m chronic myocaidial insufficiency due 
to long-continued rest, 724, in chrome 


myocaidial msufficimcj due to obesity, 
725, m (hiome myo( irdial msufhcioney 
due to vihiilu lesions, 734, eontrain- 
dicated m anouiysm, 70b, coritiaindi- 
cated in sevoio cases of chionic myocar- 
dial insufficiency, 721, dangoious, m 
chiomc myoeaidiil msufheieney due to 
nephiitis, 731, in goit(‘i,S94, llerz system 
of, 648, for inei easing tone of abdominal 
walls, 280, indications and contraindica- 
tions foi, 638, in late stages of acute 
endocaiditis, 746, mechano-, 640, meth- 
ods and technique employed in, 640, 
641, Oertel’s ten am cure, 645, physio- 
logical action of, 636, pulmonary, in 
caidiac mfeufficiency due to pleuritic ad- 
hesions, 732, pulmonaiy, m chronic 
pneumonia, 422, Bchott system of, 641, 
systems of, 641, vibration, 660 

Halitosis See Offensive breath 
Hamamelis, fluid extract of, iriigation of 
the colon with, in uleciative colitis, 211 
“Hardenmg,’* advantages of, m chronic 
bronchitis, 367 

Hasebroek, views held by, on effect of 
gymnastics m the circulatory system, 
637 

Hay asthma See Hay fever 
Hay fever, 389, diet in, 390, local treat- 
ment of, 390, localities in tieatment of, 
389, prophylaxis against, 389, tieat- 
ment of, during attack, 390, treatment 
of, m general, 389 

Hazelm, irrigation of colon with, m opera- 
tive tieatment of ulcerative colitis, 212 
Health resorts, advantages of, m cinhosis 
of liver, 283, objections to, m chionic 
myocardial insufficiency due to obesity, 
727, treatment of cardiac neurasthenia 
at, 777 

Heart, dilatation of, see Dilatation of 
heart, hypei tension of, see Hyperten- 
sion, nerves of, 537, work of, 530 
Heart, functional diseases op, 772 car- 
diac neurasthenia, 773, general cardiac 
neuroses, 773, neuroses with well- 
defined symptoms, 786, reflex neuroses, 
778, toxic neuroses, 782 
Heart block, 566, treatment of, 772 
Heart lesions, congenital, uee Congemtal 
heart lesions, valvular, see Valvular 
heart lesions 
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Heart muscle, properties of, 533 
Heart sound, first, 542, second, 541 
Heart weight, latio of, to body weight, 
545 

Heidelberg frog unit, as standard for 
digitalis pieparations, 582 
Heller, on examination of finger nails in 
diagnosis of oxyuris vermiculaiis, 252 
Hematemesis, tieatment of, m cirihosis of 
livei, 288 

Hemiplegia, development of, during irri- 
gation of pleural cavity, 487 
Hemmeter, foimula recommended by, for 
antiseptic solution for use in acute gas- 
tritis, 155 

Hemochromatosis, 301 
Hemoglobin, impoitanee of test for, m 
chronic myocaidial insufficiency, 724 
Hemoglobinuria, epidemic, 860 
Hemolysm treatment, of pernicious ane- 
mia, 834 

Hemolysis test, method foi, 830 
Hemopericardium, 527 
Hemophilia, 860, anemias and, 870, 
arthropathies and, 870, coagulants of 
blood in tieatment of, 862, defimtion of, 
860, diet m, 861, etiology of, 861, gener- 
al treatment of, 861, local treatment of, 
867, medicinal treatment of, 861, or- 
ganotherapy for, 866, peptones for, 
866, semm therapy for, 864, 870, spo- 
radic cases of, 868, transfusion of blood 
in, 866, treatment of accidents in, 869, 
treatment of hoicditaiy form of, 868, 
types of, 861, vasoconstrictors in treat- 
ment of, 867, 869 
Hemophilic states, 861 
Hemoplase, advantages of, 834, method of 
administeimg, 833, method of preparing, 
833, m peinicious anemia, 833 
Hemoptan, use of, in chlorosis, 819 
Hemoptysis, associated with pulmonary 
thrombosis, 412 

Hemorrhage, blood pressure loweied by, 
656, m cirrhosis of livei, 288, comphcat- 
ing thoracentesis, 478, control of, after 
tonsillectomy, 45, fiom gastric ulcer, 
mamfest, 109, from gastric ulcer, occult, 
109, following operation for adenoid 
vegetations, 37, following paracentesis, 
284, as a symptom of pernicious ane- 
mia, 837, m syphilitic gastric ulcer, 167, 
treatment of, m hemophiha, 869 


Hemorrhagic diseases, 868 hemophiha, 
860, hemoirhagic diseases of new-born, 
860, puipuia, 858 

Hemorrhagic pleurisy See Plcuiisy 
Hemothorax, 490 
Hepatoptosis, 288 

Heredity, as an etiological factor in 
arteiiosclerosis, 755, in gastiic ulcer, 
169, in laryngeal tubeicuiosis, 344 
Herom, use of, in acute bronchitis, 361, to 
allay irritaiion in laiyngeal tubeiculo- 
sis, 346, m lironchial asthma, 388, to 
contiol cough due to chiouic biouchitis 
associated with cardiac insufficiency, 
731, to contiol cough in pericarditis, 
515 

Herpes op the lips, 5 
Herpetic stomatitis See Stomatitis 
heipetica 

Herringham, W H , inhalations of oxygen 
by Stoker’s inhaler, m bronchiectasis, 
suggested by, 396 

Herz, Max, method of detei mining extent 
of myocaidial insufficiency intioduced 
by, 693, on development of muscular 
energy, 638, system of mechanogym- 
nastics introduced by, 641 
Herz system of gymnastics, 648, actively 
resisted movements, 652, foiccd breath- 
ing, 660, inertia movements, 648, pas- 
sive movements, 648, resistive inertia 
movements, 652, respiratory gymnas- 
tics, 659, self-resisted movements, 650, 
use of, m cardiac neurasthenia, 776 
High pressure stasis, blood piessuie 
raised by, 555, as indication for use of 
digitalis, 588 

Hippocrates, paiacentesis for diseases of 
the pleura advocated by, 45o 
Hiss, use of leukocytic extiact m broncho- 
pneumonia suggested by, 415 
Hodgkin’s disease See Pseudoleukemia 
Hofbauer, method devised by, for com- 
pressing thorax, 435, methods devised 
by, for prolonging expiration, 436 
Hoffmann, F A , records collected by, of 
opeiation for bronchiectasis, 394 
Hofmockel, on results of operation for 
bronchiectasis, 394 

Hot dnnks, use of, to induce sleep in arterio- 
sclerosis, 760 

Hot water bags, use of, in acute enteritis, 
193, m acute fibrinous pleurisy, 466, 
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m acute gastritis, 156 m appendicitis, 
217 

Hour-glass stomach, 179 
Howland, effect of cold an on blood pres- 
sure m bionchopneumonia demon- 
stiated by, 418 

Htuiyadi water, use of, in acute fibrinous 
pleurisy, 467, in biliousness, 258, to 
modify seventy of pleuiisy, 457 
Hutchison, Robert, dietary proposed by, 
for use in chronic bronchitis, 370 
Hydatid disease of liver, piognosia of, 
291 

Hydatids See Echinococcus 
Hydrastmm, hydrochlorid, hypodeimic use 
of, to control ppistaxis, 336 
Hydrastis, fluid extract of, irrigation of the 
colon with, III ulceiative cohtis, 211 
Hydnodic acid, syrup of, use of, in chrome 
nasopharyngitis, 32 

Hydrochloric acid, use of, in acute gas- 
tritis, 157, m carcinoma of the stomach, 
165, in depressive disorders of gastric 
secretion, 148, in gastiic hjrperacidity 
with hypeimotihty, 101, nr gastric 
lavage foi chronic gastritis, 161, pan- 
creatic secretion increased by, 307, in 
pernicious anemia, 826, relation be- 
tween, and habitual constipation, 223, 
to relieve gastiointcstmal symptoms due 
to chronic myocardial insufficiency, 739, 
m secretory and motor gastric neuroses, 
188 

Hydrochloric acid, dilute, use of, in hypo- 
acidity accompanying ciirhosis of liver, 
281, in hypochlorhydria due to chloro- 
sis, 822 

Hydrocyanic acid, dilute, use of, m cirrho- 
sis of hver, 281 

Hydroelectric baths See Baths 
Hydrogen dioxid See Hydrogen peroxid 
Hydrogen peroxid, use of, in acute tonsilli- 
tis, 42, in amyxoirhea gastiica, 101, m 
atrophic nasopharyngitis, 34, in atroph- 
ic r hini tis, 331, after cuietage for 
chronic tonsillitis, 44, in gastric hyper- 
acidity, 95, in hygiene of the mouth, 3, 
after incision m symptomatic parotitis, 
28, as iriigation m phlegmonous phar- 
yngitis, 39, m membianous pharyngi- 
tis, 38, m membranous rhinitis, 330, 
m mercurial stomatitis, 16, in mycosis of 
the tonsils and fauces, 42, as spray m 


syphilis of the upper lespiiafoiy tract, 
349, in stomatitis ultnosi, 15, in Mo- 
matitis ukeiosa chionit a, 16, on tampon 
for eontiol of epistaxis, 335, m Vincent’s 
angina, 40 

Hydronaphthol, use of, as mouth wash m 
pyorrhea alvcolai h, 22 
Hydropericxrdium, 525 
Hydrotherapeutic applications, use of, in 
emphysema with cardiac insufficiency, 
712 

Hydrotherapy, use of, in aitciioselerosis, 
760, m bronchopneumonia, 419, in car- 
diac insufficiency, 615, in caidiac neu- 
rasthenia, 777, in chloiosis, 813, m 
chronic enlargement of the spleen, 889, m 
chronic gastritis, 162, m chronic seious 
effusion of the pleura, 484, in constipa- 
tion, 230, to coiitiol swcaling in malig- 
nant endocarditis, 747, m exophthalmic 
goiter, 898, m gastric hyperariditv, 100, 
m membianous colitis, 210, in primaiy 
or idiopathic gastric neuroses, 188, m 
prophylaxis of chionic pulinonaiy em- 
physema, 434, in tetany, 910 
Hydrothorxx, unilxterxl, accompanying 
cardiac insufficiency, 673 
Hygiene of mouth, 2 
Hygiemc measures, in piophylaxis of 
pneumonocomosis, 428 
Hyoscin, hypodermic use of, to relieve in- 
somnia in cardiac insufficiency, 664, 
use of, m bronchial asthma, 384, use of, 
in tetany, 910 

Hyoscyamm, use of, m bronchial asthma, 
384 

Hypbraciditas nicotinic a, 76 
Hyperacidity of the stomach, 75, in 
chlorosis, 822 

Hyperacidity and hypersecretion of 
gastric juice, 74, abuse of stimulants 
as cause of, 76, abuse of tobacco as 
cause of, 76, acute or intermittent hy- 
peracidity, 102, alimentary hypeisccie- 
tion, 101, amyxorrhea gastrica, 100, 
continuous hypei secret ion, 102, diet m 
treatment of, 80 , drugs m treatment of, 
91, electricity in treatment of, 100, er- 
rors in diet a cause of, 76, hydrotherapy 
for, 100, lavage m treatment of, 97, 
overwork a cause of, 75, summary of 
conditions under which hyperacidity and 
hypersecretion are observed, 100 
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Hypebchlohhydeia, piesence of, in acute 
catarrhal jaundice, 261, as a leflex neu- 
losis, 778 

Hyperesthesia op the tongue, 4 
Hypeepibsis, 556 

Hypersecretion, acute gastric, 102 
Hypersecretion, continuous gastric, 
102, diet in, 106, 107, medical treatment 
for, 106, opeiative treatment for, 103 
Hypertension op the heart, 554 
Hypertrophy of cardiac muscle, effects 
of, 546, physiology of, 544 
Hypnotics, use of, m acute bronchitis, 361, 
inadvisable in aiteriosclerosis, 760 
Hypodermic injection See Injection, hypo- 
deimic 

Hypodermoclysis, use of, in acute diffuse 
peiitomtis, 318, in acute vasomotor 
paialysiSj 753, m choleia infantum, 204, 
in hcmatemesis from cnihosis of livci, 
288, in severe attacks of appendicitis, 
218 

Hypophysectomy, employment of, m dis- 
eases of the pituitary body, 916 
Hypophosphites, use of, in bionchial as- 
thma, 385, in laryngeal tuberculosis, 
348, in tubeiculosis of the mediastinal 
lymph glands, 507 

Hypophysis See Pituitaiy body, diseases 
of 

Hypotension op the heart, 555 


Ice, use of, to lelieve hematemesis in pei- 
nicious anemia, 837 

Ice hag, use of, in acute appendicitis, 215, 
217, in acute bronchitis, 357, m acute 
catarrhal cholecystitis, 266, m acute in- 
fectious myocarditis, 750, m acute tonsil- 
litis, 41, in angina Ludovici, 30, in cai- 
diac neurasthenia, 778, m chronic myo- 
cardial insufBcieney, 715, contraindica- 
ted in hemoirhagic form of ulcerative 
colitis, 212, to contiol gastric hemor- 
rhage, 109, 117, to contiol vomiting m 
acute localized peritonitis, 312, in ede- 
matous laryngitis, 341, in hematemesis 
during cirrhosis of the livei, 288, m 
mediastmitis, during early stages, 504, 
in pericaiditis, 517, 520, m peiitonsilh- 
tis, 43, in phlegmonous pharyngitis, 39, 
to relieve pam in acute fibrinous pleur- 
isy, 466, to relieve pain in acute local- 


ized peritonitis, 310, to relieve pain m 
acute gastritis, 156, to leheve tachycar- 
dia m exophthalmic goitei, 898, m 
symptomatic pai otitis, 28, in tetany, 
910, in thyroiditis acuta and struma in- 
flammatoiia, 891 

Ice collar, use of, in acute laryngitis, 338, 
in acute nasophaiyngitis, 31, m acute 
uvulitis, 35, in membranous laryngitis, 
343, in membianous phaiyngitis, 38, 
in peiitonsillitis, 43 

Iced drinks, over-use of, a cause of gastric 
hypei acidity, 78 

Ichthyol, local use of, m atiophic rhinitis, 
332, local use of, in chronic mucous 
colitis, 206, local use of, in ozena, 337, 
local use of, aftci scaiification in edema- 
tous laiyngitis, 341, use of, as ointment, 
m symptomatic parotitis, 28 
Icterus grams, following paiacentesis 
dm mg cirrhosis of ihe hver, 285 
Ileus, paralytic, 238 
Immobilization of jomts, in acute endocardi- 
tis with iheumatism, 746 
Imperial drink, use of, as diuretic and dia- 
phoietic, 352 

Incandescent light baths See Baths 
Incision, in acute peiitonsilhtis with ab- 
scess, 43, m angina Ludovici, 30, in 
phlegmonous phaiyngitis, 39, into sub- 
stance of the tongue in paienchjuna- 
tous glossitis, 24, m symptomatic paio- 
titis, 28, in thyioiditis acuta and 
struma mflammatona, 891, of uvula, m 
acute nasopharyngitis, 31 
Infancy, enteritis in, 201 
Infantile scurvy, 876 
Infantilism, pancreatic, 301 
Infection, foci of, as cause of acute endo- 
carditis, 744 

Infectious diarrheas See Diarrheas 
Infectious diseases, acute dilatation of 
the stomach accompanying, 175, acute 
myocarditis due to, 747, acute vasomo- 
tor paralysis m, 752, influence of, m 
causation of arteriosclerosis, 756 
Infusion, intravenous, use of salt solution 
by, m acute vasomotor paralysis, 753 
Inhalation, use of aromatic expectorants by, 
m chionic bronchitis with profuse ex- 
pectoration, 377 

Inhalation spray, method of using, in acute 
laryngitis, 339 
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Inhalations, use of, m pulmonaiy absee-ss 
and gangrene, 441, to relieve cough in 
chronic bronchitis, 375 

Inhalations, aromatic, use of, m bionchiec- 
tasis, 396 

Inhalations, fummg, use of, in asthma, 3SG 

Inhalations of oxygen See Oxygen 

Inhaler, use of, to relieve cough in chronic 
bronchitis, 375 

Inhibitory nerve fibers of the heart, 
537 

Injection, hypodermic, advantage of, as 
mode of giving medicine in caidiac 
asthma, 737, of caffein, in bronchopneu- 
monia, 421, of caffem in toxemia com- 
phcating acute diffuse pciitomtis, 318, 
of caffein and camphor m pulmonary 
edema, 410, of camphoi, inbionchopneu- 
moma, 421, of camphor, m pulmonaiy 
thrombosis, 411, of camphoi, in toxemia 
eomphcatmg acute diffuse peiitonitis, 
318, of ethei, m pulmonary thiombosis, 
411, of gelatin, in hemophilia, 863, of hu- 
man serum, in chionic pancreatitis, as 
pi ophy lactic against hemorrhage on 
operation, 300, of organic compounds of 
aisemc, in peinicious anemia, 828 

Injection, mtralaryngeal, of guaiacol, men- 
thol, and camphor, m laiyngeal tuber- 
culosis, 347 

Injection, mtramuscular, of arsenobenzol, 
in syphihs of the uppei respiratoiy 
tract, 348, of meicuiy, m syphilitic dis- 
ease of the hver, 265, of sodium caco- 
dylate, in pernicious anemia, 827, of 
thiosmamin, to promote absorption in 
pleurisy, 482 

Injection, mtraperitoneal, of epinephrm, in 
generalized form of chronic peiitonitis, 
323 

Injections, intrapleural, to aid absorption, 
482 

Injections, intratracheal, use of, m bionchiec- 
tasis, 397, in chiomc atrophic laryngitis, 
with involvement of tiachea, 343 

Injections, mtravenous, advantages of, as 
mode of medication in cardiac asthma, 
737, of aiseuobenzol in syphihs of the 
upper respiiatory tract, 348, of calcium 
lactate m tetany, 910, of epinephrm, in 
acute diffuse peritonitis, 318, of gelatin, 
in hemophilia, 864, medication by 
means of, in malignant endocarditis, 


74G, of saline solulion, in acnle diffuse 
peiitonitis, 318, of saline solution, in 
post-heiuoiihagie anemia, 810, ot slro- 
phanthin, 600, of stioph inthm, foi piil- 
raonaij edema, 410, of stiopli inthiii, m 
toxemia compile it mg aeute diffuse piai- 
tonitis, 318, use of digitalis bodies by, 
577 

Injection, rectal, use of small, in enteiitis 
of infancy, 203 

Injection, subcutaneous .SVc Injection, 
hypodeiinic 

Injection, vagmal, use of, foi lelief of 
oxyuris vermicularis, 253 
Inotropic influences, on cardiac muscle, 
537 

Insomnia, accompanying pernicious ane- 
mia, 838, associated with mediastinal 
tumor, 504, m chionie bronchitis, due to 
coughing, 374 

Intercurrent i>isE\&Efo, associated with 
chionic myocaidial insufRciency, 741 
Intertrigo, due to chionic myocardial in- 
sufficiency, 740 

Intestinal antisepsis, use of, m chlorosis, 
815 

Intestmal antiseptics See Antiseptics 
Intestmal elunmation, in tieatment of ex- 
ophthalmic goitei, 900 
Intestinal nburo&es, 249 
Intestinal obstruction, 237, acute, 237, 
chronic, 242, fecal impaction as cause of, 
238, intussusception as cause of, 241, 
volvulus as cause of, 241 
Intestinal parasites, 250 ascaiis lum- 
bricoides, 250, echinococcus disease, 
255, oxyuris veiiniculaiis, 252, trichim- 
asis, 253, tricocephalus dispar, 255 
Intestinal peristalsis, methods foi stim- 
ulating, m chionic constipation, 235 
Intestine, catanh of, t,ee Chionic enteiitis, 
removal of fluid by, m caidiac insuffi- 
ciency with geneial anasarca, 678 
Intestines, diseases op, 193 acute ap- 
pendicitis, 213, acute enteritis, 193, 
acute intestinal obstiuction, 237, ap- 
pendicitis, 212, appendicitis m preg- 
nancy, 220, appendicitis in typhoid 
fever, 219, cholera infantum, 204, 
chrome appendicitis, chronic enteritis, 
196, chrome intestinal obstruction, 242, 
chronic mucous colitis, 206, colitis, 205, 
constipation, 221, enteritis, 193, enten- 
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tis m infancy^ 201, mterospasm, 231, 
infectious diarihea, 204, intestinal ob- 
struction, 237, intussusception, 241, 
membianous enteiitis, 207, mucous 
colic, see Membianous enteiitis, spastic 
constipation, 231, ulcerative colitis, 211, 
volvulus, 241 

Intoxications, chronic, importance of, in 
etiology of arteiioscleiosis, 755 
Intralaryngeal applications See Appbca- 
tions 

Intramuscular method, for injection of 
defibi mated blood, 831 
Intrapleural injections See Injections 
Intrathoracic pressure of pleural 
EXUDATES, 459, 460 

Intratracheal injections See Injections 
Intravenous method, for injection of 
defibi mated blood, 831 
Intraventricular heart block, 566 
Intubation, employment of, in laryngeal 
stenosis, 349, indications foi, in mem- 
branous laryngitis, 343, possibility of, 
in acute laiyngitis, 340, possibiUty of, 
for edematous laiyngitis, 341 
Intussusception, 241 
Inunction with mercury See Mercurial 
inunction 

lodid of iron, syrup of, use of, in chronic 
nasopharyngitis, 32 

lodid of sodium and chloral, use of, to le- 
lieve dyspnea due to pressure from a 
mediastinal tumor, 503 
lodids, in actinomycosis, 291, in arterio- 
sclerosis, 761, in atrophic ihmitis, 330, 
m caidiac nem asthenia, 778, m chronic 
myocaidial insufficiency due to syphilis, 
736^ contraindicated in pulmonary 
ed-pma, 411, as expectorants in chrome 
bronchitis, 372, to promote absorption 
m pleurisy, 470, to relieve heart block 
associated with syphilis, 772, m syphilit- 
ic gastiitis, 167, m tuberculosis of the 
mediastinal lymph nodes, 507, m tumor 
or cyst of liver, 291 

lodin, as disinfectant for site of puncture m 
thoracentesis, 474, hemiplegia following 
use of, for nrigation of pleural cavity, 
487, hypodermic injection of, m ozena, 
337, hypodermic injection of, to pro- 
mote closure of pancreatic fistula, 307, 
hypodermic use of, m syphihs of the 
upper respiratory tract, 349, objections 


to mjection of, into thyroid gland, 894, 
pamting with, to lehevc pain m pleurisy, 
468, use of internally, in goitei, 894, 

901 

lodm, local use of, m atrophic rhinitis, 332, 
in chrome glossitis, 25, m chionic naso- 
pharyngitis, 32, m ehiome ihmitis, 329, 
in echinococcus disease, 256, in goiter, 
893, 901, m inflammation of the labial 
glands, 6, m leukoplakia, 26, m mycosis 
of the tonsils and uvula, 42, in pyoirhea 
alveolaiis, 22, in saluaiy deposits, 29, 
m stomatitis heipetica, 10, in stiuma 
mfiammatoria, 891, m symptomatic 
parotitis, 28, in thyroiditis acuta, 89 
lodm and glycerm, local use of, in atrophic 
rhinitis, 332 

lodm and oil of cloves, local use of, in 
ozena, 337 

lodm prepared with gelatin, use of, in 
atrophic rhinitis with goiter, 330 
lodipm, use of, as expectorant m chronic 
bronchitis, 372 

loDi&M, caused by the action of hydro- 
chloric acid upon lodids, 157 
Iodoform, use of, by insufflation, in laiyn- 
geal tuberculosis, 347, m syphihs of the 
upper respiratory tract, 349 
Iodoform gauze tampon, use of, foi control 
of epistaxis, 335 

lodolena, hypodeimic injection of, in 
atrophic rhimtis, 330 

lodopetrogen, use of, in chionic parotitis, 
28, in goiter, 894 

lodothjrrm, use of, in athyioa and hj^po- 
thyrea, 907 

lodovasogen, use of, in goiter, 894 
Ipecac, use of, as emetic in acute bron- 
chitis, 364, as expectorant in chronic 
bronchitis, 372 

Ipecac, syrup of, use of, in acute laryngitis of 
children, 340, m spasmodic laryngitis, 
342, m stomatitis herpetica, 9 
Ipecac and cmchomn, use of, in acute laryn- 
gitis of young children, 339 
Ipecac and squills, use of, m piU form foi 
control of cough in chronic bionchitis, 
376 

Ipecac treatment in dysentery, hver abscess 
hmited by, 290 

Ipecacuemha, use of, in bronchial asthma, 
389, to induce emesis m acute gastritis, 
154, m plastic bronchitis, 392 
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Ipecacuanha wme, use of, as spray to con- 
tiol profuse expectoration in chronic 
bronchitis, 378, m stomatitis herpetica, 9 
Iron, use of, in Addison’s disease, 884, in 
amyxorihea gastiica, 101, in anemia 
associated with chronic myocardial in- 
sufficiency, 742, m bronchial asthma, 
385, in bronchoadenitis, 398, in chloio- 
sis, 812, 815, in hay fever, 390, in 
secondaiy anemias, 810 
Iron, in tioatment of chlorosis, 812, 815, 
baths contaimng, 820, forms of, 817, 
formuliB for, 818, hypodeirmc use of, 
820, intestinal antiseptics given with, 
820, oiganiG compounds of, 819, per- 
centage of, m mineral sprmgs, 820, 
theories as to action of, 816 
Iron and arsenic, use of, hypodeimically in 
convalescence fiom acute endocarditis, 
746 

Iron chlond, use of, to control epistaxis, 
objectionable, 335 

Iron compounds, organic, use of, m chloro- 
sis, 819 

Iron persulphate, use of, m acute naso- 
pharyngitis, accompamed with uvuh- 
tis, 31 

Iron somatose, use of, in chlorosis, 819 
Iron, syrup of lodid of, use of, m chronic 
ihimtis of cluldren, 328, in tuberculosis 
of mediastinal glands, 507 
Iron, tmcture of chlond of, use of, in acute 
tonsillitis, 41, in membianouslaiyngitis, 
343, in membianous pharyngitis, 39, 
in stomatitis ulcerosa combined with 
potassium chloiate, 16, m subsidmg 
stage of acute ihmitis, 328 
Iron wire, introduction of, m aneurysm, 
767 

Irrigation, m acute nasophaiyngitis, 31, 
m acute rhinitis, 327, m adenoid 
vegetations, 38, in diverticula of the 
esophagus, 62, with hydrogen peroxid, 
in membranous pharyngitis, 38, of 
pleural cavity, for empyema, 487 
Irrigation, hot, use of, m acute peiitonsil- 
litis, 43, in acute uvuiitis, 35, m 
phlegmonous pharyngitis, 39 
Irritants, direct, use of, as emetics con- 
traindicated m acute gastritis, 154 
Isolation, in membranous pharyngitis, 38 
Izal, use of, by intratracheal mjection, for 
bronchiectasis, 397 


Jalap, use of, in cirrhosis of livci, 2Sf> 

Jalap, compound powder, ust oi, in pleurisy, 
469 

Jaundice, 260, acute cataiihal, 2()0, as- 
sopiatcd with gdlstones lu tiaiisit, 271, 
chionic catarrhal, 262 
Jessbn and RzLunsKr, fompicssion ap- 
paratus emploj'od by, in X-iaj IkmI- 
ment of mediastmil tumoi, 502 
Jones, Ciumalt, lesults i)ublislied bj, 
of tuberculin lieatintmt in bioncho- 
adenitis, 399 

JusGEN, results of use of Eichhorst’s formula 
for cream of tartar in cirihosis of liver 
with ascites leported by, 2S6 

Kaolm, use of, in gastiic hypei acidity, 07 
Katzenstein’s method, of dotcrmmmg ex- 
tent of chiomc myocardial insufficiency, 
694 

Kaufmann, foimula for nutiient emoma 
recommended by, 119 
EIbhr, Hans, on opeiation for gallstones, 
276 

Keith’s node, 540 

Kelligrew, atrophic rhinitis treated uith 
vibratory massage by, 332 
Kellogg’s incandescent light baths, 378 
Kelly, on appendicitis in typhoid fever, 
219, cases of appendicitis classified by, 
with lefcrence to opoiation, 218 
Keratosis buccalis See Leukoplakia 
Kidd, case repoited by, of mcdustmal 
tumor lelieved by simple incision and 
drainage, 501 

Kidney, contracted, association of, vvth 
chionic myocardial insufficiency, 731, 
digitahs contraindicated in caidiac m- 
Buffieiency due to, 588, e:ffect of stro- 
phanthin upon, 579, 600, use ol digi- 
tahs for gastromtevStinal symptoms de- 
pendent upon, 590 

Kidneys, effect of caffein senes upon, 604 
Kibnbobck, method employed by, for X-ray 
treatment of mediastinal tumors, 502 
Kinnicut, case of idiopathic dilatation of 
esophagus described by, 57 
Klebs-Loefpler bxcillus, piesenco of, in 
membranous rhinitis, 329, in stomatitis 
diphtheritica, 20, in stomatitis gan- 
grenosa, 17, IS, m Vincent’s angina, 39 
Knee-chest position, in acute dilatation of 
stomach, 174 
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Knopf, on bieathing exorcises m chronic 
bionchitis, 369 

KoPHoscoLiOfeis, chionic myocaidial m- 
sufEciency due to, 712, tieatment of, 
732 

Krameria, use of, for colome flushing in 
colitis, 205 

Kronecker, experiment by, on dog’s heait, 
535 

''Kropfherz,” 892 

IvuLiAiiKO, experiment by, on human 
hcait, 537 

Kussmaul, on chronic dilatation of stom- 
ach, 176, congenital typo of gastio- 
ptosis first cleaily desciibed by, 181, 
stomach tube introduced by, 67, views 
held by, on use of lavage in gastric 
hyperacidity, 97 

Labial glands, inflammation of, 6 
Lactic acid, local use of, in ss^ihihs of 
uppei lespiratoiy tract, 349, in tubercu- 
losis of laiynx, 347 

Lactophenin, use of, to control sweatmg in 
acute endocaiditis, 747 
Lactose, use of, m diet of pencaiditis, 516 
Labnnec’s cirrhosis See Cirrhosis of 
liver 

Laennec, influence of, upon diseases of 
pleura, 456 

Lake, prepaiation by, for local use m 
laryngeal tuberculosis, 347 
Lane, W Arbtjthnot, on choice of opera- 
tion m constipation fiom obstruction, 
237 

L’anbmie sbreuse, following paiacentesis 
m cirrhosis of hvei, 285 
Lanolin, use of, in stomatitis syphilitica, 21 
Laparotomy, exploratory, employment of, m 
carcinoma of stomach, 163, m mem- 
branous enteritis, 210, in syphihtic 
gumma of stomach, 167 
Laryngeal spray, method of using, in 
chionic atrophic laryngitis, 343 
Laryngeal stenosis, operative measures 
for, 349 

Laryngectomy, employment of, m laiyngeal 
tuberculosis, 347 

Laryngismus stridultis See Laryngitis, 
spasmodic 

Laryngitis, acute, 338, internal treatment 
of, 338, local treatment of, 339, pro- 
phylactic treatment of, 338 


Laryngitis, chronic, 340 
Laryngitis, chronic atrophic, 343 
Laryngitis, edematous, 341 
Laryngitis, membranous, 342 
Laryngitis sicca See Laryngitis, chrome 
atiophic 

Laryngitis, spasmodic, 341 
Larynx, diseases of, 33S acute laiyngi- 
tis, 338, chronic atiophic laryngitis, 
343, chionic laiyngitis, 340, edematous 
laryngitis, 341, membianous laryngitis, 
342, spasmodic laiyngitis, 341, syphilis 
of upper respiiatoiy tiact, 348, tuber- 
culosis of larynx, 344 

Larynx, tuberculosis of, 344, climatic 
tieatment of, 344, hygienic tieatment 
of, 344, local tieatment of, 347, opera- 
tive moasuies foi lelief of, 347, pro- 
phylactic tieatment of, 344, specific 
remedies for, 345 

Latham, eaihest writer on diseases of peri- 
caidium, 511 

Latham, A C , on vaccine therapy in 
chionic bionchitis, 371 
Laudanum, use of, m gallstone colic, 268 
Laughing gas See Nitrous oxid gas 
Lavage, gastric See Gastric lavage 
Lavage, internal, benefit fiom, m chronic 
gastiitis, 161 

Lavage of colon See Colonic flushing 
Lavage of stomach See Gastiic lavage 
Laxatives, use of, in acute bronchitis, 359, 
in pericarditis, 516, m tiicocephalus 
dispar, 255 

Laxatives, saline See Cathaitics, saline 
Lead, influence of, m pioducmg aiterio- 
scleiosis, 756 

Lead acetate, use of, in abscess and gan- 
grene of lung, 440 

Leeches, employment of, in acute bion- 
chitis, 357, in angina Ludovici, 30, 
in parenchymatous glossitis, 24, m 
peiicaiditis, 518 

Leichtenstern, cases of collapse and sud- 
den death fiom thoracentesis classified 
by, 480 

Letter coil, use of, m acute laiyngitis, 338, 
m acute tonsillitis, 41 
Leiter’s tubing, use of, in pericarditis, 517 
Leland, Dr , method of tonsillectomy 
recommended by, 44 

Leniiartz formula, for diet in gastric 
ulcer, 123 
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Lknhartz method, of feeding m ga'atiie 
ulcei, 121 

IjEUbe, foirnuld foi nutiicnt enonu, loconi- 
mended by, 119 

Leueemiv, 844, lymphatic foim of, 845, 
myelogenetic foim of, Sdb, pm in bodies 
pioduced m, bj X-iay thciapy, 851, 
radium treatment of, 853, ti eat meiit 
of, in gencial, 846, ticatmonl of, by 
mixed toxins, 847, tuboiuilm in tieat- 
ment of, 847, mic acid mcreised by 
X-ray tieatment of, 851, X-iay theiapy 
foi, 848 

Leukemia, lymphatic, 845, acute type of, 
845, chionic type of, 845, elmical 
picture of, 845, tieatment of, 846, 
X-ray theiapy foi, 848 

Leukemia, myelogenetic, 846, clinical 
picture of, 846, treatment of, 846, 
X-ray therapy foi, 852 

Leukocytic extract, use of, m broncho- 
pneumonia, 415 

Leukodescent lamp, employment of, in 
acute uvuhtis, 35 

Leukopenia, pioduced by X-ray tieat- 
ment of leukemia, 850 

Leukoplakia, 25, syphilis associated with, 
25, treatment of, 26 

Leyden and Renvers, use of hard rubber 
cannulas by, m carcinomatous stiictuie 
of esophagus, 54 

Ligation of extremities, for control of ga&tric 
hemoiihage, 112 

Lime water, use of, in addition to milk in 
cirihosis of the liver, 281, m lavage 
for chionic gastritis, 160 

Lime water, atoimzed, use of, m plastic 
bionchitis, 392 

Lincoln formula, for use in acute rhimtis, 
327 

Ling, first impoitant contiibution to use 
of gymnastics in ciiculatory diseases 
made by, 636 

Liniment, turpentine See Turpentine 

Liniments, use of, in chronic bionchitis, 
373 

Lmiments, stimulating, use of, in acute 
bronchitis, 356 

Link, operation by, for pancreatic calcuh, 
302 

Lmseed poultice See Poultices 

Lips, diseases of, 4 herpes, 5, rhagades 
of comimssuie of hps, 4, treatment, 5 


Liquor bismuthi et ammonii citratis, use of, 
m nenous diaiihca, 250 
Liquor calcis, usi of, ts nasal doiulic in 
mcrnbianoiis lhlnltl>^, 310 
Liquor potassii citratis, use of, lu stom ititis 
cUai ill ills, 7, in stoiuaUlis hiaix'lica, 
10 

Liquor trmitrmi S( t Nit i ogly cci i n 
Liver, inipoitance of ilbmlion to, m 
tieatment of rhionic myoiaidial in- 
sufficiency, 717 

Liver, dislvsps or, 258 ahsa ,s of li\(‘i, 
290, ueule eatviiihal jaumlue, 2()0, 
biliousness, 258. (holee>stitis and diok*- 
litluasis, 2 (j 5, clnonu eataiihal jauii- 
due, 262, nirliosis of Iner, 280, lon- 
gemtal sjqihilis of livei, 265, diseisi's 
of bile passiges, 258, disCvises of gill 
bladdei, 258, laiinduT, 260, piolnpse 
of hvci, 288, 1 elapsing jaimdu'c, 202, 
syphilitic disease of liver, 264 
“Liver pills,” use of, in biliousness, 260 
Llewellyn’s solution of compound wme of 
lodm, 11, use of, m chionic naso- 
pharyngitis, 32 

Lobelia, use of, m acute bronchitis, 363 
Loc\lity, m treatment of hay fe\ei, 
389 

Locke’s solution, foimula for, 534 
Loeffler’s solution, use of, in mombi inous 
phaiyngitis, 38, in phlegmonous phaijn- 
gitis, 39 

Lord, on empyema associated with actino- 
mycosis, 489 

Lozenges of ammonium chlorid, 3G5 
Ludwig’s angina Sen Angina Ludovici 
Lugol’s solution, use of, m Vincent’s angin i, 
39 

Lunar caustic See Caustic 
Lungs, abscess of See Pulmonary ab- 
scess 

Lungs, active congestion of, 405 
Lungs, circulatory disturbances op, 
403 active congestion of, 405, broncho- 
pneumonia, 412, chronic pneumonia, 
421, chronic pulmonary emphysema, 
430, general considerations affecting 
subject, 403, hypostatic congestion of, 
407, passive congestion of, 406, pneu- 
monocomosis, 423, pulmonary abscess, 
438, pulmonary edema, 407, pulmonary 
gangrene, 438, pulmonary thiombosis 
and embolism, 411, tumors of lung, 445 
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LtTNGS, EMBOLISM OF See Pulnioiiary em- 
bolism 

Lungs, gangrene op See Pulmonary 
gangiene 

Lungs, hypostatic congestion op, 407 
Lungs, indurati’ve processes of, cardiac 
insuffitiency associated with, 712 
Lungs, passive congestion op, 406 
Lungs, thrombosis op See Pulmonaiy 
thiombosis 

Lungs, tumors op, 445, differential air 
piessure m treatment of, 445, results 
of opeiation foi malignant forms of, 
447, X-iay in diagnosis of, 445 
Lymphatic leukemia See Leukemia, 
lymphatic 

Lymphosarcoma of mediastinum, 501 

Macewen’s treatment of aneurysm, 767 
Mackenzie, on Nauheim baths, 617 
Mackenzie, William, modification of 
cardiolysis suggested by, 509 
Magnesia, use of, in acute gastritis, with 
sodium bicaibonate, 155, in chionic 
constipation, 234, in stomatitis her- 
petica, 9 

Magnesia, calcmed, use of, m gastiic hyper- 
acidity, 95 

Magnesia, calcmed, and sodium bicar- 
bonate, use of, in habitual constipation, 
226 

Magnesia, liquid, use of, as mouth wash, 
in salivaiy deposits, 29 
Magnesia, milk of, use of, following calomel, 
m membranous laiyngitis, 342, m 
spasmodic laryngitis, 342 
Magnesia perhydrol, use of, m amyxoirhea 
gastiica, 101, m gastric hyperacidity, 95 
Magnesia preparations, use of, m gastic 
hypei acidity, 95 

Magnesium salicylate, use of, m peiistal- 
tic unrest, 250 

Magnesium sulphate, use of, in acute 
fibrinous pleurisy, 467, m acute gas- 
tiitis, 155, m acute peritonsilhtis, 43, 
in biliousness, 258, 259, m chronic 
catarrhal jaundice, 264, in chronic 
mucous colitis, 207, in constipation 
associated with gastric hyperacidity, 
94, contraindicated in acute diffuse 
peritonitis, 317, in edematous laryn- 
gitis, 341 , to modify seventy of pleurisy, 
467 


Malaria, not associated with cirrhosis of 
hver, 282 

Males 4.NC, importance of position in 
acute dilatation of stomach fiist noted 
by, 174 

Malignant disease of peritoneum, 323 
Malt, use of, m laryngeal tuberculosis, 348 
Manganese, use of, in chlorosis, 821 
Manmtol hexanitrate, use of, m cardiac 
insufficiency, 610 

Manual labor, hard, as an etiological 
factoi m aiteiioscleiosis, 754 
Marchant, Gerard, fixation of liver for 
relief of piolapse first pci formed by, 289 
Marey, means of estimating blood pres- 
suie fi-ist devised by, 556 
Marriage, queslion of, in caidiac insuf- 
ficiency, 680 

Ma&ing and Strasburger method, of 
estimating minimal blood pressure, 557 
Mask, metal, employment of, foi inhala- 
tions, 441 

Massachusetts General Hospital, cases 
treated with digipuratum at, 597 
Massage, use of, in cardiac neui asthenia, 
778, in chrome enlargement of spleen, 
889, in chronic gastiitia, 162, in 
chronic pulmonary emphysema, 434, 
in constipation, 227, contiaindicated 
m acute intestinal obstiuction, 240, 
contiaindicated in pulmonaiy throm- 
bosis, 411, iollowmg injection of de- 
fibrmated blood, 831, m gastiic atony, 
173, m membianous enteritis, 210, for 
ozena, 337, m seveie cases of chionic 
ententis, 200, in tetany, 910 
Massage, abdominal, use of, in chronic 
gastritis, 162, m depressive gastric neu- 
rosis, 188, in membranous enteritis, 
209, objections to, m iriitative gastric 
neuroses, 188 

Massage, vibratory See Vibi atory massage 
Mastication, imperfect, a cause of gas- 
tiic hyperacidity, 78 

Masturbation, as cause of myocardial 
insufficiency, 723, as a cause of reflex 
cardiac neuroses, 781 

Mayo, William, investigations by, show- 
ing chronic appendicitis and cholecys- 
titis to be the cause of gastric disease, 
180 

McCall Anderson’s dusting powder, use of, 
in acute catarrhal jaundice, 262 
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McCaskey’s method, of applying adhesive 
plastei in visoeroptosis, 247 

MgPhedran, death following use of tm- 
peth mineral for spasmodic laiyngitis 
repoitod by, 342 

McVicar, C S , on use of oxygen inhala- 
tions to relieve cyanosis in acute 
dyspnea, 364 

Meats, m diet of achylia gastnca, 146, in 
diet of depies&ivc disordeis of gastiic 
secietion, 146, in diet of gastric hypei- 
acidity, 86 

Mechanical appliances, for aiding ex- 
piiation in cardiac insufficiency due to 
pulmonaiy conditions, 711 

Mechanogymnastics, use of, in cardiac 
disease, 640 

Mechanotherapy, use of, m atomc dilata- 
tion of the stomach, 177, in chronic 
dilatation of stomach, 180, in chronic 
pulmonary emphysema, 434, contra- 
indicated m spastic constipation, 231, 
foi gastric atony, 172 , m habitual con- 
stipation, 227, to increase tone of ab- 
dominal walls m prolapse of liver, 289, 
in movable spleen, 887, of httle value 
in visceroptosis, 247 

Mediastinal limph glands, tubercu- 
losis OF, 505, prophylaxis against, 
505, tieatment of, 506 

Medi4&tin<i.l tumors, 499 carcinomata, 
502, curative treatment of, 499, der- 
moid cysts, 500, lymphosarcomata, 501, 
palhative treatment of, 501, resection 
of ribs for lelief of, 503, teratomata, 
500, X-ray in treatment of, 502 

Mediastinitis, 504 

Mediastinopericarditis, indurative, 508, 
operation foi , 509 

Mediastinum, diseases of, 499 medi- 
astmitis, 504, mediastmopeiicarditis, 
508, tubeiculosis of mediastinal lymph 
glands, 505, tumors of mediastinum, 499 

Mediastinum, method of opemng poste- 
iioily m suppurative media&tmitis, 505 

Medical supervision, of dusty trades, 
429 

Medicated vapor, methods of applying, in 
acute laryngitis, 338, use of, in acute 
bronchitis, 358 

Meininger, use of mercurial inunction to 
promote absoiption in pleurisy ad- 
vocated by, 470 
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Meltzer-Auer apparatus, for use of dif- 
feiential air pressme, tl(), 117 

Membranous r-noirp Su Lii^ngilis, 
membianous 

Membranous intlhitis Sec JCnlc'iifis, 
membranous 

Membranous lar'ingitis Sec Liun- 
gitis, membranous 

Membranous pii A inN(iiTis ,S<f Phaun- 
gitis 

Mbndelsohn-Grauper method, of <Ie- 
termining extent of myocardial insut- 
ficiency, 093 

Menopause, as a cause of reflex eirdiae 
neuioses, 7S1 

Menthol, local use of, m atropine rhimti^, 
331 

Menthol, use of, m atrophie rlunitis, 
331, m chronic phaiyngitis, 34, by 
inhalation in chrome bioneliitis, 
375, by intratracheal injection, ,)U, 
397, as local anesthetic in toiisill(‘c- 
tomy, 45, as spray m aeut(> ton- 
sillitis, 41, as spiay m adenoid \ege- 
tations, 36, as spiay in chronic atio- 
phic laryngitis, 343, as spray in hay 
fevei, 391 

Menthol and camphor, use of, to cleai nasal 
passages of secretions, 331, by inliaLi- 
tion in acute laiyngitis, 339, in lozen- 
ges m acute laiyngitis, 339, as spiay 
after local applications in atrophic 
rhinitis, 332 

Menthol and chloroform, inhalations of, 
in acute rhinitis, 328 

Menthol lozenges, use of, m acute ton- 
sillitis, 42 

Menthol omtment, application of, during 
attack of hay fever, 390, use of, in 
acute catarrhal jaundice, 262 

Menthol pills, use of, in peiistaltic uniest, 
250 

Mentholated lozenges, use of, m acute 
nasopharyngitis, 31 

Mercurial munction, use of, m congenital 
syphihs of hvei, 265, to promote ab- 
sorption m pleurisy, 470, to relieve 
heart block associated with syphilis, 
772, m tuberculous peritonitis, 321 

Mercurial ointment, use of, m chronic 
parotitis, 28, in congenital syphihs of 
upper respiratory tract, 349, m symp- 
tomatic parotitis, 28 
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Mercurial purgative, use of, in acute 

bronchitis, 354 

Mercurial stom ititis Bee Stomatitis 
Mercurials, use of, m aneurysm, 766, ex- 
ternally in thj'ioiditis acuta and stiuma 
inflammatoiia, 891 

Mercuric chlorid See Mcicury bichloiid 
Mercury, use of, by inunction in syphilitic 
aiteritis, 763, in laryngeal tubeicu- 
losis complicated with syphilis, 346, 
by mouth conti imdicated m syphilitic 
gastritis, 167, m syphilitic disease of 
livGi, 2G5, in s>phihfe of panel eas, 302, 
in sypliihs of upper respiratoiy tiaet, 
348, in tuniois or cysts of liver, 291 
Mercury with chalk, use of, in congenital 
syphilis of livei, 265, in congenital 
syphilis of upper respiiatory tiact, 
349 

Mercury hichlorid, use of, after cuietage 
foi chiomc tonsillitis, 44, for iiriga- 
tion of pleiiial cavity followed by 
poisoning, 487, in mycosis of tonsils 
and fauces, 42, as spray m ozena of 
syphilitic oiigin, 337, as spray in 
syphilis of iippei respiratoiy tiact, 349, 
in stomatitis, diphthoiitic, 20 
Mercury bichlorid, local use of, as cleansing 
solution in atrophic ilunitia, 331, in 
echinococcus disease, 256, in gonor- 
rheal stomatitis, 21, m stomatitis hypei- 
mycetica, 13, m stomatitis syphi- 
litica, 21 

Mercury cyanid, hypodoimic use of, in 
syphilis of iippoi respiiatoiy tract, 
349 

Mercury perchlond, use of, m secondaiy 
anemias, 810 

Mercury salicylate, use of, m syphilitic 
disease of livei, 265 

Mercury, yellow oxid of, use of, as ointment, 
m rhagades of lip commissuies, 5 
Metabolism, disturbances of, chionic 
myocardial msufficieiicy due to, 702, 
treatment of, 723 

Mbteorism, in intestinal neuroses, 250 
Methylene blue, local use of, m Vincent's 
angina, 39 

Meyer, Willy, appaiatus foi use of dif- 
ferential air pressme devised by, 446 
Meyer apparatus, for use of differential 
air pressme, 446, 447 
Micrococcus bheumaticus, 743 


Microorganisms, piesent, in acute peri- 
tonsillitis, 43, m acute ihinitis, 328, 
in bronchopneumonia, 415, in" em- 
pyema, 484, in membranous pharyn- 
gitis, 38, m iheumatism, 744 
Mikulicz, opoiation intioduced by, for 
lehef of idiopathic dilatation of the 
esophagus, 59 

Milk, as food m chiomc enteiitis of moderate 
seventy, 199, conti amdicaied in diet 
of acute entciitis, 193, m diet of 
dopiessivc disordeis of gastiic secie- 
tion, 147, in diet foi gastric hypei- 
acidity, 83, ice-cold, as food in cholcia 
infantum, 206, as infant food, 201 
“Milk of bismuth,'’ use of, in enteritis of 
infancy, 203 

Milk and eggs, in diet of gastric ulcer, 129 
Milk and water, hot, use of, as gaigle in 
acute tonsilhtis, 42 
Milk of magnesia See Magnesia 
Milk diet, in acute infectious myocarditis, 
750, in aiitotoxic methemoglobinemia, 
879, m bronchial asthma, 382, m 
chiomc myocardial insufficiency of 
moderate seventy, 716, in chronic 
myocardial msuffieioncy due to obesity, 
727, in chronic myocardial insufficiency, 
seveie cases, 721, m eontmuous gastric 
hypci secretion, 106, in gastiic hyper- 
acidity, 100, in gastiic pyloiic ulcer, 
181, in non-bleodmg gastric ulcer, 127, 
128, objections to, m ciiiho&is of livei, 
281, in pericarditis, 516, in tieatipent 
of ascites in ciuhosis of liver, 285 
Milton, case repoited by, of removal of 
laige part of sternum foi suppuiative 
mediastinitis, 505 

Mineral acids, use of, to lessen bionchial 
secietion in acute bionchitis, 365, to 
leheve profuse expectoration m chronic 
bionchitis, 376 

Mmeral ions, use of, m hemophilia, 862 
Mineral oils, use of, m chronic constipation, 
235 

Mmeral springs, pcicentage of iron m, 820 
Mmeral waters, use of, m chiomc chole- 
cystitis and cholelithiasis, 271, m 
chronic constipation, 234, in chronic 
gastiitis, 161, m ciirhosis of livei, 283, 
foi h 5 rpei acidity in chlorosis, 823, to 
piomote evacuation of bowels m gastiic 
atony, 172 
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Miners’ phthisis, causes of, 42 ’> 

Mixed treatment, m syphilis of uppei 
lespiiatoiv tiact, o4H; 

Moist alkalme atmosphere, benefit of, in 
membianous pbaiynftitis, 3.S 
MonseOs solution, use of, to contiol cpis- 
taxis, objectionable, 335 
Montenuis, on indications for tieatmeut 
in enteioptosis, 246 
Moore’s treatment of aneurysm, 7G7 
Moral perversion, accompanying chlo- 
losis, 824 

Moeawitz and Zahn, on use of non m 
cbloiosis, ^816 

Morbus miculosus neonatorum, 860 
Moritz and Dietlen, method employed 
by, foi detei mining extent of chronic 
myocaidial insufficiency by Rontgen 
lays, 697 

^‘Morning diarrhea,” 250 
Morphia See Morphin 
Morphin, hypodeimic use of, in acute 
catarrhal cholecystitis, 267, m acute 
enteritis, 194, in acute gastiitis, 156, 
m appendicitis, 214, 217, 218, in 
bronchial asthma, 388, m gallstone 
colic, 267, m hematemesis duimg cir- 
rhosis of liver, 288, in laryngeal tu- 
berculosis, 348, in membranous en- 
teritis, 208, m peiicarditis as cardiac 
stimulant, 520, in pneumothoiax with 
empyema, 493, in pulmonary edema, 
409, to relieve dyspnea in chronic 
pulmonary emphysema, 438, to lelieve 
pam m acute peritonsillitis, 43, to 
relieve pam in angina pectoiis, 768, 
to leheve pam in caicmoma of stomacli, 
166, to lelieve pam m esophagitis due 
to chemicals swallowed, 65, to reheve 
pam m mediastinal tumoi, 504, to 
relieve pam in pneumothoiax acutis- 
simus, 491, to relieve pam m stiangu- 
lation of the bowels, 240, m seveie 
cases of myocaidial insufficiency, 720, 
m spasmodic laryngitis, 342, m ulcer- 
ative Gohtis, 212 

Morphin, use of, m acute or inteimittenfc 
gastric hypei secretion, 102, to allay 
h un ger m starvation treatment of 
gastric ulcei, 118, m bronchopneu- 
monia with cyanosis due to bronchial 
obstiuction, undesirable, 420, m cai- 
cinoraa of livei, 291, in cardiac asthma 


due to chionie myocardial msuOu icm y , 

737, m diolera lufinlunu 201, ni 
chionu intestinal obstiudion, 212, fon- 
bmed with apoiuoiphiu in hiomhitis 
duo (o (hionu luyotardial iiisuflu u lu j , 

738, (onibined witli calomel, m acute 
enteritis, 195, ecmtiamdieatcxl m pi is- 
ti( bionchitis, 302, to coutiol cough 
due to chrome bionihitis a^-sociited 
with cardiac inbuffieiency , 731, to con- 
trol dial rhea m Addi>^on’s disease, 885, 
to contiol hematcunesis dining cm hosts 
of liver, 2<SS, to contiol hcmmihige 
during thoracentesis, 479, to control 
vomiting m acute localizi'd peritonitis, 
312, indispensable in choleia rnoibus, 
195, m laiyngeal tubcu’ulosis, 316, 
m pulinonaiy edema occurimg during 
thoracentesis, 480, in pulinoiuiy 
thrombosis, 411, to reliiwe msoninia 
in cardiac m&ufficioney, ()b4, to relicwe 
pam m acute diffuse peiitonitis, 315, 
to lelieve pam m acute lor di^Kil piai- 
tonitis, 311, to relieve pam in acute 
pancreatitis, 296, to reherc pun m 
arthropathies due to horaophilu, 870, 
to lelieve pain and dyspnea in acute 
congestion of lungs, 406, to lelieve 
pam m pleuiisy, 467, 468, to relieve 
pain m tumors of pancreas, ,305, in 
spastic constipation, 231, in tetany, 
910, in volvulus and intussusception, 
241 

Morphm and atropin, use of, to control 
gastiie hemorrhage, 109, to sustain 
strength during thoracentesis, 478 

Morphin habit, danger of, from use of 
moiplim m asthma, 388, from use of 
moiphm to reheve cough m chrome 
bionchitis, 375 

Moms, R S , results of operation for 
deimoid cyst of mediastinum collected 
by, 501 

Morrow, Dr Howard, formula recom- 
mended by, foi use m acute cataiihal 
jaundice, 262 

Mortahty, following gastroenterostomy for 
gastric ulcer, 141, following opeiation 
for chronic panel eatitis, 300, following 
operation for pancreatic calculi, 302, 
following operation foi pancreatic cysts, 
303, following opeiation for tubercu- 
lous peiitomtis, 319, from acute diffuse 
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peritonitis, 313, from acute glossitis, 
23, from appendicitis in pregnancy, 
220, fioin ciirhosis of bvei, 287, from 
disease of pituitary body, 917, from 
exophthalmic goitei, 896, 905, from 
gastiic hemoirhage, 117, from goiter, 
894, from hydatid disease of liver, 291, 
fiom Ludwig’s angina, 30, fiom oc- 
cupations, 424, 425, 426, 427, from 
pulmonaiy abscess and gangrene under 
medical treatment, 441, from pulmo- 
nary abscess and gangrene under surgical 
tieatment, 442, fiom stomatitis gan- 
grenosa, 16, fiom tnchimasis, 254, 
fiom Vincent’s angina, 39 

Motor disturbances op stomach See 
Stomach 

Motoring, as a theiapeutic measure in 
caidiao insufficiency, 666 

Mouth, cam of, m cholera infantum, 206, 
m pernicious anemia, 825, as pro- 
phylactic measuie against bioncho- 
pneumonia, 413, m scurvy, 875, m 
syphilis of upper respiratory tract, 
349 

Mouth, diseases op, 1 bacteria present 
m the mouth, 11, Baelz’s disease, see 
Inflammation of labial glands, Bednai’s 
aphthse, 11, classification, 2, diseases 
of hps, 4, distuibances of sensation, 
3, disturbances of taste, 4, gonor- 
iheal stomatitis, 20, heipes of lips, 5, 
inflammation of labial glands, 6, mer- 
curial stomatitis, 16, pyorrhea alveo- 
lans, 22, offensive breath, 3, septic 
infection of oial origin, 2, stomatitis, 
6, stomatitis catanhalis, 6, stomatitis 
crouposa, 19, stomatitis gangrenosa, 
16, stomatitis heipetica, 8, stomatitis 
hypormycetica, 11, stomatitis syphi- 
litica, 21, stomatitis ulceiosa, 13, sto- 
matitis ulcerosa chronica, 16 

Mouth breathing, evils of, m chrome 
bronchitis, 368 

Mouth washes, antiseptic, use of, m pyor- 
rhea alveolans, 22, in stomatitis 
syphilitica, 21 

Mucus, increased secretion of, m gastric 
ulcer, 136, by stomach from use of 
silver nitrate, 137 

Muller, A , method employed by, for 
determining extent of chrome myo- 
cardial insufficiency, 696 


Mummery, appcudicostomy in ulcerative 
cohtis with hemoirhage advised by, 
212, cases of appendicostomy in mem- 
branous enteiitis collected by, 210 
on choice of opeiation in constipation 
due to obstruction, 237, formula 
recommended by, foi rectal injection 
m membranous enteritis, 208, on 
post-mortem conditions m membra- 
nous enteritis, 208, protaigol and ar- 
gyrol recommended by, for use by 
enemata in chronic mucous cohtis, 207 
Murphy, on appendicitis in typhoid fever, 
219, on moitality following operation 
for acute diffuse peritonitis, 313 
Murphy drip method, admimstiation of 
hot- sahne by, in appendicitis, 218, 
admimstration of hot saline by, m 
acute diffuse peiitomtis, 317, 318, ad- 
ministration of saline solution by, m 
acute locahzed peiitonitis, 312, ad- 
mimstration of nouiishment by, in 
gastric ulcer, 120 

Musculature op ventricles, 531 
Mussbr, use of nux vomica in asthma foi 
long time m small doses suggested by, 
384 

Mustard and water, use of, as emetic m 
acute bronchitis, 365 
Mustard foot hath See Bath 
Mustard leaves, use of, m acute bron- 
chitis, 356, m chionic bionchitis, 373 
Mustard poultices See Poultices 
Myasthenia gastrica, 168 
Mycosis op tonsils and fauces, 42 
Myocardial insufficiency, chronic, an- 
eurysm associated with, 766, esti- 
mation of, 693, functional tests for, 693, 
Graupner method for, 694, Herz 
“Selbat-Hemmung” method for, 693, 
Katzenstem’s method for, 694 , Mendel- 
sohn-Graupner method for, 693, meth- 
ods for, dependent upon blood pressure 
changes, 694, Moritz and Dietlen 
method for, 697, Plesch's method for, 
696, plethysmographic method of A 
Muller foi, 696, principles involved in, 
693, relation of maximal and minimal 
blood pressures to, 695, Rontgen 
method of, see Moritz and Dietlen, 
value of functional tests for, 697 
Myocardial insufficiency, chronic, 
PROPHYLAXIS OF, 698, fiom use of 
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alcohol, 707, m chronic myocarditis, 
707, in chronic nephritis, 709, from 
concretio pericaidu, 708, m distur- 
bances of geneial metabolism, 702, 
in kyphoscoliosis, 712, in long-continued 
rest, 702, m obesity, 703, from over- 
stimulation, 698, in pulmonary con- 
ditions, 709, from valvular lesions, 
712 

Myocardial insufficiency, chronic, 
TREATMENT OP, 714, due to alcohol, 
728, due to artenoscleiosis, 728, due 
to chiomc myocarditis, 728, due to 
chrome nephritis, 730, due to con- 
cretio pericardii, 730, due to congen- 
ital heart lesion, 735, oi doubtful diag- 
nosis, 722, due to kyphoscohosis, 732, 
due to long-continued lest, 724, due to 
metabolic disturbances, 723, m mild 
cases, 715, m moderate cases, 716, 
m the obese, 724, due to over-stimula- 
tion, 723, due to pulmonary conditions, 
731, m seveie cases, 718, due to syphihs 
of myooaidium, 729, due to valvular 
lesions, 732 

Myocardial insufficiency, chronic, 

SYMPTOMATIC TREATMENT OP, 736, of 
bronchitis, 738, of cardiac astlima, 
737, of constipation, 739, of cutaneous 
symptoms, 740, of gastiointestmal dis- 
turbances, 738, of nervous symptoms, 
710 

Myoc-irdial syphilis, cardiac msiiffi- 
cienoy from, 708, chronic myocardial 
insufEciency due to, 729 

Myocarditis, acute, 747, acute infectious, 
see Myocarditis, acute simple, acute 
primary, 747, septic, 747 

Myocarditis, acute simple, 747, after- 
tieatment of, 751, diet in, 750, fre- 
quency of, 748, infectious diseases 
associated with, 747, medicinal treat- 
ment of, 750, prophylaxis against, 748, 
treatment of, 749 

Myocarditis, chronic, chrome myocar- 
dial insufficiency due to, 707, treat- 
ment of, 728 

Myocardium, anatomical structure of, 
531, deficient nutrition of, a cause of 
cardiac insufficiency, 586, dilatation of, 
due to repeated strain, 548, normal 
strain causing dilatation of, 546, recog- 
mtion of functional insufficiency of, 


691, strain causing dilatation of, when 
weakened from any cviuse, 518 
Myocardium, diseases of, 530, alcohol 
m causation of, 687, anatoinKal ind 
physiological considciations lelitmg to, 
530, diet ill 683, digitalis thciapy m, 
575, diseases of the ai tones, 723, 
drug tieatmcnt of, 575, endocarditis, 
743, function il diseases of heait, 772, 
general treatment of, 571, gjmnaslics 
for, 636, h>diotherapy foi, 615, mar- 
riage a question m, 680, myocardial 
msiifficicncy, 690, myocaiditis, 747, 
occupation a question m, 678, patho- 
logical physiology of cardiac dilatation, 
546, physiology of cardiac hyportiophv, 
544, secietion i question m, 682, 
sleep in, 663, tobacco m causation of, 
688, travel a benefit in, 665, treatment 
of, m general, 571, treatment of gen- 
eral anasarca and seto is effusion, 
672, vasomotor paralysis, 751, vene- 
section m treatment of, 667 

Myogenic theory, of cardiac contrac- 
tions, 635 

Myrrh, tmeture of, use of, in chronic 
glossitis, 25 

Myrtol, use of, as an expectorant m bron- 
chiectasis, 397 

Naegeli, classification of anemias by, 
806 

Nansen, etiology of seuivy demonstiatod 
by, 874 

Naphthalin tetrachlorid, use of, m leu- 
kemia, 847 

Narcotics, use of, in iintative gastric neu- 
roses, 188, to relieve pam m aneurysm, 
766 

Nasal douche. See Douche 

Nasal passages, method of clearing, 334, 
removal of abnormahties in, for relief 
of hay fever, 390 

Nasal polypi, removal of, as a preventive 
of bronchitis, 352 

Nasal sinuses, acute suppurative in- 
flammation OF, 333 

Nasal tampon, anteiior method of, 335, 
posterior method of, 335 

Nasal tube, feeding by means of See 
Feeding 

Nasopharyngitis, acute, 31, atrophic, 
34, chronic, 32 
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Nauheim baths, 616, aitificial, 628, in car- 
diac msuffifiency, 616, cases suited for, 
623, composition of, 629, dmation of, 
632, in exophthalmic goitei, 898, fie- 
quency of, 632, general lules foi, 631, 
graduation of, 632, mdications and con- 
tiamdications foi use of, 622, methods 
of producing earbon dioxid for, 629, 
mismanagement of, 616, natural, 627, 
natural versus aitificial, 625, number 
of, 632, physiological action of, 618, 
strength of, 632, technique of giving, 
630 

Nebulizer, use of, m acute peritonsillitis, 
43 

Nephritis, blood pressure raised by, 554 
Nephritis, chronic, chronic myocardial 
insufficiency due to, 709, prognosis of, 
731, treatment of, 730 
Nerves op the heart, 537 accelerator 
fibers, 638, afferent fibers, 539, con- 
ducting paths, 639, mhibitoiy fibers, 
537 

Nervous asthma See Asthma 
Nervous dyspepsia, 182, association of, 
with gastroenteroptosis, 245 
Nervous influences, as etiological factor 
in aiteriosclerosis, 754 
Nervous symptoms, in chlorosis, 823, 
treatment of, when due to chiomc myo- 
caidial insufficiency, 740 
Nervous system, action of camphor upon, 
613, disturbances of, due to gastric 
diseases, 183, distuibances of, in Ad- 
dison’s disease, 885, effect of caffem 
senes upon, 602, relation between ir- 
ritability of, and asthma, 382 
Nestli^’s food, use of, m summei diar- 
rhea, 202 

Neuralgias, accompanymg chloiosis, 824 
Neurasthenia, association of, with gas- 
troptosis, 181 

Neurasthenia, cardiac See Cardiac neu- 
rasthenia 

Neurogenic theory, of cardiac con- 
tractions, 534 

Neuroses, idiopathic gastric, 186, in- 
testinal, 249, primary gastric, 186 
Neurotic states, angina peotons vaso- 
motoria due to, 768 

Neutralon, use of, m gastric hyperacidity, 
97 

**New cacodyle ** See Arrhenal 


Newlin, Dr Arthur, formula proposed 
by, foi use of camphor in acute bron- 
chitis, 354 

Nicotin, effects of, m tobacco smoking, 
782 

Nicotinism, association of, with angina 
pectoiis vasomotoria, 768 
Nitrate of silver. See Silver mtrate 
Nitrite of amyl See Amyl nitrite 
Nitrites, effect produced by, on pulmonary 
ciiculation, 405, value of, m angina 
pectoris, 768, use of, in arteiioscleiosis, 
762, use of, during paroxysm of asthma, 
385, use of, limited in caidiac neu- 
rasthema, 778, use of, in pulmonary 
edema with high blood pressure, 410 
Nitrogen mjection treatment, possibilities 
of, in bionchiectasis, 394 
Nitroglycerm, in cardiac insuffieiency, 606, 
effect of, on blood pressure m cardiac 
msufficiency, 606, effect of repeated 
doses of, in cardiac insufficiency, 
607, effect produced by, on pulmonary 
circulation, 405, m pulmonaiy edema, 
with high blood piessure, 410, use of, 
during paroxysm of asthma, 385, use of, 
following amyl mtiite in angina pec- 
toiifa, 769, use of, hypodermically, to 
control epistaxiSj 336 

Nitroglycerm and the nitrites, use of, in 
cardiac insufficiency, 605 amyl nitrite, 
610, erythrol tetranitrate, 608, manni- 
tol hexamtrate, 610, physiological ac- 
tion, 606, potassium nitrites, 607, 
sodium nitrites, 607, therapeutic dosage 
of various nitrites, 612 
Nitrohydrochloric acid, use of, m hypo- 
acidity accompanying cirrhosis of liver, 
281 

Nitromuriatic acid, use of, m acute catar- 
ihal jaundice, 262 

Nitrous oxid anesthesia, employment of, 
desuable in operation for tuberculous 
peritonitis, 320 

Nitrous oxid gas, use of, as anesthetic m 
adenectomy, 36, use of, as an anes- 
thetic contiamdicated in chionic myo- 
cardial insufficiency, 743 
Noma Nee Stomatitis gangienosa 
Normal salme solution, hypodermic in- 
jection of, in anemia due to hemophiha, 

I 870, hypodermic injection of, in gastiic 

1 tetany, 144, hypodermic injection of, 



INDEX 




m phlegmonous phaiyngitis, 40, hypo- 
dermic injection of, in tetany, 009, lui- 
gation with, in adenoid vegetations, 36, 
irrigation of nasal passages with, in 
acute inflammation of the sinuses, 334, 
iriigation with, m severe attacks of 
appendicitis, 218, leetal injection of, 
in ga&tiic tetany, 143, rectal injection 
of, in membranous enteiitis, 208, use 
of, for colonic flushing m colitis, 205, 
use of, in leukoplakia, 26, use of, as 
nasal douche, in membianous rhinitis, 
330, use of, as spray or iirigation, in 
acute lar 3 mgitis, 339, use of, as spiay, 
m chronic rhinitis, 329 
Normal saline solution, hot, use of, m 
ulceiative cohtis of hemorrhagic form, 
212 

Nose, abnormalities op, i elation be- 
tween, and asthma, 382 
Nose, diseases op, 325 acute rhinitis, 
326, acute suppurative inflammation 
of sinuses, 333, atrophic ihmitis, 330, 
chiomc ihmitis, 328, epistaxis, 335, 
membranous ihmitis, 329, ozena, 336, 
rhmoscleioma, 332 
“Nose Bleed See Epistaxis 
Novaspirm, use of, in bionchial asthma, 
388 

Nutrition, measures for inci easing, in 
prolapse of the hvei , 289 
Nux vomica, use of, m acute catarrhal 
jaundice, 260, 262, m Addison’s disease, 
884, in bronchial asthma, 384, in 
carcinoma of the stomach, 165, in 
gastnc atony, 172, m hemophiha, 
869, for hyperacidity m chlorosis, 823, 
to relieve insomnia caused by coughing 
m acute bronchitis, 374 
Niix vomica, tincture of, use of, m after- 
treatment of acute gastritis, 157, as 
tonic in stomatitis ulcerosa, 16 
Nux vomica and pepsin, use of, as a tonic 
in stomatitis catarrhahs, 8 

Obese, the, cardiac insufflciency of, 703 
Obesity, chronic myocardial insufficiency 
due to, 703, as etiological factor in arte- 
riosclerosis,754, influence of alcohol upon, 
706, injurious influence of, on chiomc 
bronchitis, 370, necessity for caution m 
reduction of, when associated with 
chronic myocardial insufficiency, 726, 


1 eduction of, by dif4, m lardiao in- 
sufficiencv, 685, lt< il merit of ehronic 
myof aidial insuflu i( lu \ due In, 721 

Occlusion by metal bands, use* of, m 
tuatment ot mem \ sin of alidommal 
aoita, 767 

Occiip VTION, QKisrioN oi, 111 artf'iio- 
sdeiosis, 759, m raidiat mstifhi lencv, 
()7S 

OrcuPATioNs liaving Ingh jiei cent age of 
lespiraton disi'asi's, 424, 425 

OcHbNER, MOWS held b-v, on ti eat meat of 
acute localized peiitomtis, 111 

Oertel exercises, use of, in isthma, 383 

Oertel’s terrain cure, 615, ras(‘s suited to, 
647, 704, disadv intages of, 64b, in- 
dications and contiaiiidications foi, 647, 
piinciple imolved in, 645, terdmique 
employed m, 647, use of, in chrome 
myocardial insufficiency due to obesity, 
726 

Offensive breath, 3 

OiDiuM albicans, 11 

Oil of wmtergreen, local use of, in acute 
endocaiditis, 746 

Oil Silk jacket, use of, in bronchopneu- 
monia, 416 

Oil treatment, m non-bleeding gastiic ulcer, 
137 

Oleum junipen, use of, by inhalation, in 
acute laismgitis, 339 

Oleum picis, local use of, in chiomc atrophic 
laryngitis, 343, use of, in atiophie 
rhinitis, 331 

Oleum pmi, use of, by inhalation, m acute 
laryngitis, 339 

Oleum terebmthinae See Tuipentinc, oil of 

Ohve oil, in chronic constipation, 234, m 
chronic intestinal obstiuction, 242, in 
continuous gastiic hyperseci etion, lOG, 
for hyperacidity in chloiosis, 823, in 
idiopathic dilatation of the esophagus, 
58, internally in chiomc cholecystitis 
and eholehthiasis, 273, in membranous 
enteiitis, 209, rectal injections of, in 
fecal impaction, 238, 230, i octal injec- 
tion of, in membianous enteiitis, 308, 
to stimulate peiistalsis in chronic con- 
stipation, 235, in tieatment of gall- 
stones m transit, 274 

Oliver, mixture suggested by, for use m 
icspiiatory diseases due to dust in- 
halation, 430 
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open-air treatment, m bronchopneumoma, 
417, in chrome seious effusion of the 
pleura, 484, m pleurisy, 465 
Operation, Estlander’s. See Estlander 
Operation, Schede’s See Schede 
Opiates, use of, in acute cholecystitis and 
cholelithiasis, 273, in carcinoma of 
the liver, 291, dangerous, in the aged, 
195, to relieve pain in acute fibiinoua 
pleurisy, 467, m tieatment of gall- 
stones m transit, 273 

Opium, use of, in acute enteritis, 194; 
in bronchiectasis, contraindicated, 395, 
in chronic enteritis, 199, to control 
cough in chronic bronchitis, 375, to 
control diarrhea m Addison’s disease, 
885, to control diarrhea complicating 
bronchopneumonia, a necessity, 421, 
to control diarrhea in trichiniasis, 254, 
in gallstone colic, 268, in hemorrhagic 
form of ulcerative colitis, 212, bypo- 
dermicaU}-, in carcinoma of the stom- 
ach, 166, m laiyngeal tuberculosis, 346, 
by rectal suppositories, in colitis, 206, 
to relieve cough, m acute bronchitis, 
361, to reheve muscular pam, m tri- 
chiniasis, 264, to relieve pam, m acute 
diffuse peritonitis, 315, to leheve pam, 
m acute localized peritomtis, 311, 
to reheve pam, m mediastinal tumor, 
603, to reheve pam, m pericarditis, 
520, m severe attacks of appendicitis, 
218, as soporific m acute bronchitis, 
contiaindicated, 361, m spastic con- 
stipation, 231, in strangulation of the 
mtestmes, 240, m ulcerative cohtis, 
211, in volvulus and mtussusception, 
241 

Opium, comhmed with tamuc acid, use of, 
to control diarrhea due to chrome 
myocardial insufficiency, 739 
Opium, extract of, use of, m suppositories 
to reheve pam m acute gastntis, 156 
Opium habit, danger of, from use of opium 
to reheve cough in chronic bronchitis, 
375 

Opium preparations, use of, in enteritis of 
infancy, 203 

Opotherapy See Organotherapy 
Orexm hydrochlorate, use of, m depressive 
disorders of gastric secretion, 151 
Organic extracts, use of, in hemophiha, 
866, 867, m sporadic cases, 869 


Organotherapy, m Addison’s disease, 
882, m cirrhosis of the liver, 286, in 
deficiency of the pancieatic juice, 293, 
299, m exophthalmic goiter, 901, m 
pernicious anemia, 836, foi tetany, 910 
Orthoform, use of, m acute nasopharyn- 
gitis, 31, by insufflation, m phleg- 
monous pharyngitis, 39, for relief of 
pam in laryngeal tuberculosis, 347 
Orthoform lozenges, use of, in acute ton- 
sillitis, 42 

Orthopnea, treatment of, in chronic 
myocardial insufficiency, 718, 721 
Ortnbr, on use of oxygen inhalations to 
reheve cyanosis m acute bronchitis, 363 
Over-eating, a cause of chrome gastntis, 
159 

Over-exertion, danger from, m angina 
pectoris, 769, 770, 771 
Over-stimulation, chronic myocaidial in- 
sufficiency due to, 698, treatment of, 
723 

Overwork, as cause of hyperacidity of 
stomach, 76 

Oxygen baths See Baths 
Oxygen, hypodermic injection of, to re- 
heve cyanosis in acute bionchitis, 364, 
mjection of, into pleural cavity, to 
stimulate absorption of exudate, 482 
Oxygen inhalations, in bionchiectasis, 396, 
m bronchopneumonia, 420, m chronic 
bronchitis, 378, negative results 
from use of, m polycythemia with 
splenomegaly, 878, in pulmonaiy edema, 
409, for ichef of cyanosis in acute 
bionchitis, 363, for relief of dyspnea 
due to pleasure of mediastinal tumor, 
503, for relief of dyspnea in tuber- 
culosis of the mediastinal lymph glands, 
508, for relief of dyspnea and cyanosis 
due to myocaidial insufficiency, 736, 
useless, m pernicious anemia, 826 
OXYURIS vermicularis, 252 
Ozena, 336' 

Pack, cold, to reduce temperature in tu- 
beiculosis of the mediastinal lymph 
glands, 508 

Pack, lukewarm, in tetany, 910 
Pack, mustard, to relieve cyanosis and 
dyspnea in bronchopneumoma, 419 
I Pain, significance of, in thoiacentesis, 478 
^ Pain sense in the pleura, 462 
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Palpitation, attacks of, in cardiac neu- 
rasthenia, 778 

Paltauf, status lymphaticus first desciibed 
by, 911 

Pappbnheim, division of seveie anemias by, 
805, vaiieties of leukemia defined by, 
844 

Paquelm cautery, use of, m peiicarditis, 
518, m stomatitis gangrenosa, IS 

Pancreas, bullet wounds of, 306, injuries 
to, 305, medical treatment of tumors 
in, 305, penetiatmg wounds of, 306, 
rupture of, 305, surgical treatment of, 
294, surgical treatment of tumors m, 
304, syphilis of, 301, tuberculosis of, 

301, tumois, of, 303 

Pancreas, diseases of, 293 acute pan- 
creatitis, 294, ehionic pancreatitis, 297, 
geneial considerations on subject, 293, 
hemochromatosis, 301, injuries to pan- 
el eas, 305, organotheiapy for, 293, 299, 
pancreatic calcuh, 302, pancreatic cysts, 

302, pancreatic fistula, 306, pancreatic 
infantihsm, 301, surgical treatment of 
the pancreas in general, 294, syphihs 
of the pancreas, 301, tuberculosis of 
the pancreas, 301, tumors of the pan- 
creas, 303 

Pancreas preparations, use of, in nutrient 
cnemata, 119, in tumors of the pan- 
creas, 305 

Pancreatic calculi, 302 

Pancreatic cysts, 302, treatment for, 
303 

Pancreatic fistula, 306 

Pancreatic infantilism, 301 

Pancreatitis, acute, 294, dietetic treat- 
ment of, 296, early stage of, 295, late 
stage of, 296, symptomatic treatment 
of, 296, surgical tieatment of, 295, 296 

Pancreatitis, chronic, 297, diet m, 

298, medical treatment of, 298, opo- 
therapy for, 299, surgical treatment of, 

299, treatment of, m general, 298 

Paracentesis, of the abdomen, 674, choice 

of site foi puncture m, 523, employ- 
ment of, m pericaiditis with effusion, 
522, employment of, m hydroperi- 
cardium, 526, indications for perform- 
ance of, m unilateral hydrothorax, 
674, local anesthesia foi, 522, method 
of performing, in cirrhosis of the hver, 
2S4, use of, for pyopencardium, 526 


Paraffin, rectal injection of, in chiomc con- 
stipation, 235 

Paraldehyd, use of, to induce sleep in acute 
bronchitis, 362 

Paralysis, acute vasomotor, 751, acute 
infectious diseases associated with, 751, 
treatment of, 752 
Pararrhytiimias, 564 
Parasites, intestinal, 250 
Parathyroid glands, diseases op, 900 
Paregoric, use of, to control cough m 
acute bionchitis, 375, m gallstone 
colic, 268 

Paresis of the stomach, following opera- 
tions, 173 

Parotitis, acute, 26, chiomc, 28, symp- 
tomatic, 26, 111, treatment of sympto- 
matic, 28 

Parry’s disease See Exophthalmic goi- 
ter 

Parturition, danger from, in cardiac in- 
sufficiency, 6S1 

Passive movements, m treatment of cardiac 
insufficiency, 573 

PXssLER, research by, on treatment of 
acute vasomotor paralysis, 751, 752 
Passlbr and Polly, reseaiches conducted 
by, on acute vasomotor paralysis, 752 
Passler and Romberg, investigations by, 
showing reason foi failure of circula- 
tion in infectious diseases, 420 
Pendulum movements See Horz system 
of gymnastics 

Pengewar compress, use of, m hemophiha, 
867 

Pennies, lodgment of, in esophagus, 63 
Penzoldt, on benefits of ice bag, m acute 
localized peritonitis, 311 
Peppermmt, use of, for flatulency in gastric 
atony, 172 

Pepsin and nux vomica, use of, as a tonic in 
stomatitis catarrhalis, 8 
Peptic asthma See Asthma 
Peptones, use of, m hemophilia, 866, in 
nutrient enemata for gastric ulcei, 118 
Peptonized milk, use of, unsatisfactory, 
in gastric ulcer, 127 

Perforation op gastric ulcer, immediate 
operation required by, 143 
Perforation of intestines, operation for, 
m syphihtic gastric ulcer, 167 
Pericardial synechia, association of, 
with angina pectoris, 768. 
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Pericarditis, 513, aftcr-tieatment of, 521, 
diet in, 515, drugs m tieatment of, 518, 
foimei tieatment of, 511, local ti eatment 
of, 517, prophylaxis of, 513, rheumatism 
as cause of, 513, stimulants in treat- 
ment of, 520, tieatment of, 514 
Pericarditis, adhesive, 528, opeiation 
foi, 529 

Pericardiitm, diseases of, 511 adhesive 
pericardium, 528, hemopericardium, 
527, histoiy of, 511, hydropencardmm, 
525, pericarditis, 513, pericarditis 
with effusion, 521, pneumopeiicardium, 
527, pyopencardmm, 526 
Peripheral resistance, influence of, upon 
pulse, 560 

Peristalsis, gastric, recent knowledge con- 
cerning, 68 

Peristaltic unrest, 260 
Peritoneal adhesions, 322 
Peritoneum, diseases of, 309, acute dif- 
fuse peritonitis, 313, acute localized peri- 
tonitis, 309, chronic peritonitis, 323, 
mahgnant disease of peiitoneum, 323, 
peritoneal adhesions, 322, tubeiculous 
pentomtis, 319 

Peritonitis, acute diffuse, 313, care of 
bowels m, 317, diet in, 317, etiology of, 
313, medical treatment of, 315, moitahty 
from, 313, prophylaxis against, 314, sur- 
gical indications in, 314, tempeiature in, 
318, toxemia m, 318, treatment of, m 
general, 314, vomiting m, 318 
Peritonitis, acute general See Pento- 
mtis, acute diffuse 

Peritonitis, acute localized, 309, care 
of bowels in, 312, diet in, 311, etiology 
of, 309, general measuies of tieatment 
in, 312, medical treatment of, 310, pioph- 
ylaxis against, 309, summary of treatment 
of, 313, surgical treatment of, 310, tieat- 
ment of, in general, 310, vomiting m, 312 
Peritonitis, chronic, 323 
Peritonitis, progressive septic See 
Pentomtis, acute diffuse 
Peritonitis, tuberculous, 319, autosero- 
therapy for rehef of, 320, constipation m, 
321, measures of treatment for, m gen- 
eral, 320, medical tieatment of, 320, sur- 
gical indications and contraindications 
m, 320, surgical versus medical results 
m, 319, treatment of effusion m, 321, 
tuberculm in treatment of, 320 


Pfahler, fa\orable results obtained by, m 
X-ray treatment of secondary medias- 
tinal eaicmoma, 502, method employed 
by, foi X-ray treatment of mediastinal 
tumois, 502 

Phanerogenetic anemias See Anemias 
Pharyngeal tonsil, hypertrophy of, 335 
Pharyngitis, acute, 31, chrome, 33, mem- 
branous, 37, phlegmonous, 39 
Pharynx, diseases of, 31, acute naso- 
phar 3 nigitib, 31, acute uvuhtis, 35, ade- 
noid \egetations, 35, atiophic nasophai- 
yngitis, 34, chionic nasopharyngitis, 32, 
chronic pharyngitis, 33, hypertrophy of 
the pharyngeal tonsil, 35, membranous 
pharyngitis, 37, phlegmonous pharyn- 
gitis, 39, Vincent’s angina, 39 
Phenacetin, use of, in acute nasopbaiyngitis, 
31, to reduce temperatuie in broncho- 
pneumoma, 418 

Phenol, use of, as disinfectant for site of 
puncture in thoracentesis, 474 
Phenolphthalem, use of, m chronic constipa- 
tion, 234 

Phlebosclerosis, association of, with ar- 
teiiosclerosis, 762 

Phlegmonous pharyngitis See Pharyn- 
gitis 

Phosphates, use of, m tuberculosis of the 
mediastinal lymph glands, 507 
Phosphorus, use of, in chronic atrophic 
laiyngitis, 343, m laiyngeal tuberculosis, 
346 

Phrenocardia, 788 

Physical exercise, forms of, classified, 
700, in open air, use of, m biliousness, 
260, in treatment of constipation, 228 
Physician, duty of, m cardiac neurasthenia, 
775 

Physostigmm, use of, m chronic constipa- 
tion, 234 

Pilocarpm, use of, in acute bronchitis, 361, 
in chiomc atiophic laiyngitis, 343, as a 
diaphoretic in pleurisy, 470, in edema- 
tous laryngitis due to a foreign body, 
341, as expectorant in chronic bronchi- 
tis, 372, hypodermically, in acute ca- 
tarrhal jaundice, 262, in plastic bron- 
chitis, 391 

Pilocarpm mjections, association of, with 
pulmonary edema, 408 
Pilocarpm nitrate, use of, hypodermically, 
in bronchial asthma, 388 
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Pineal gland, disease op, 918 
PimvoEMs See Oxyuns vermicularis 
Pipe smoking, effects of, 783 
Pipes, use of, for smoking, m cardiac in- 
sufficiency, 689 

Pituitary body, diseases op, 915 
Pituitary medication, employment of, for 
relief of dysti ophia adiposogenitalis, 917 
Pituitary substance, effect produced by, on 
pulmonary circulation, 405 
Plasmatic treatment of chlorosis, 821 
Plasmotherapy, in chlorosis, 822, tor pei- 
nicious anemia, 833 

Plaster, adhesive, method of applying, in 
visceroptosis, 247, use of, to support pro- 
lapsed liver, 289 

Plaster, menthol, use of, to relieve neural- 
gias m chloiosis, 824 

Plaster, mustard, use of, m edematous 
laryngitis, 341 

Plesch’s method, of determining extent of 
chronic myocaidial insufficiency, 696 
Plethysmo GRAPHIC METHOD of determin- 
ing extent of chronic myocardial in- 
sufficiency, 696 

Pleura, diseases of, 455, absorption of 
exudate in, 457, absorption of fibrin in, 
458, ab&oiption of fluid m, 458, absorp- 
tion of gases in, 459, cause of death from 
pleural exudate m, 461, chronic seious 
effusion, 483, chylothoxax, 489, chnical 
pathology of, 457, empyema, 484, fibrin- 
ous pleurisy, 466, hemothoiax, 490, his- 
tory of, 455, influence of exudate upon 
ciiculation in, 460, mtiathoracic pies- 
sure of exudate in, 459, 460, mechanical 
effect of exudate m, 460, pam sense of 
pleura in, 462, peimeabihty of medias- 
tinum affected by exudate m, 469, 
pneumothorax, 491, serofibimous pleu- 
risy, 467, thoiacentesis for, see Thora- 
centesis, tumors of pleura, 493 
Pleura, echinococcus cysts of, 493, pain 
sense in, 462, tumors of, 493 
Pleurisy, blood pressuie loweied in, 656, 
chnical course of, 463, end result m, after 
absorption, 464, general indications for 
treatment of, 465, onset of, 463, pain m, 
62, prophylaxis against, 464, treatment 
of, 464 

Pleurisy, dry See Pleurisy, fibrinous 
Pleurisy, fibrinous, 466, acute form of, 
466, autoseiotherapy for, 483, empyema 


following, see Empjema, mdicaiions for 
opeiafion foi laige effusions uith slow 
absorption in, 171, uuiu’itions for 
operation m moderate oifusioiis vitli 
slow absoiption in, 472, mdu it ions 
for operation to faa\e life in, 171, 
measuies to cheek sia return and 
aid ibsoiption of effusion in, KiS, 
natuie of, 466, npcrativi' rneasuies foi, 
see Thoracentesis, p.iin in acute foim of, 
466, seiofibiinous form of, 467, sudden 
death during oi following opeiation for, 
480, symptomatic tieatment of, 167, 
treatment of infection m, 467, tiansu- 
dates and exudates in, 4(58 
Pleurisy, hemorrhvgic, 490 
Pleuritic 'Xdhesion.s, chrome myocaidial 
insufficiency due to, 732 
Plumb ism, chronic, blood picssurc raised 
by, 555 

Pneumonia, chronic, 421 
Pneumonoconiosis, 423 , diffinition of, 423 , 
etiology of, 424, general hygiene in 
treatment of, 428, goveinment super- 
vision of dusty tiacles a pioph^lactic 
measure against, 429, medical super- 
vision of dusty tiades a piophylactic 
measure against, 429, prophylaxis in, 
428, piotection fiom dust a moans of 
pi eventing, 428 
PnEUMOPERIC 4.RDIUM, 527 
Pneumotherapeutic applications, use of, m 
emphysema associated with caidiac 
insufficiency, 711 

Pneumothorax, 491, accidental form of, 
491, acutissimus, 491, empyema as- 
sociated with, 493, serous effusion as- 
sociated with, 491, significance of, in 
thoracentesis, 479, spontaneous foira 
of, 492, suffocative form of, see Aciitis- 
simus, tiaumatic foiin of, 492, tu- 
berculous form of, 492 
Pneumotomy, as a therapeutic measure in 
chronic abscess and gangrene of the 
lung, 445 

Podophyllm, use of, in chronic constipation, 
234 

Poisons, autogenous, as a cause of toxic 
anemias, 809, extianeous, as a cause of 
toxic anemia, 809 
PoUantm, use of, m hay fever, 391 
Polycythemia chronica, blood pressure 
raised by, 565 
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Polycythemia btjbba megalosplenica 
See Polycythemia with splenomegaly 
Polycythemia, true idiopathic iSee 
Polycythemia with splenomegaly 
PoLYCIiTHEMIA WITH SPLENOMEGALY, 877, 
blood examination in, 878, historical 
notes on, 877, pathogenesis of, 878, 
symptomatology of, 877, synonyms foi, 
877, treatment of, 878 
Pork, raw, triohmiasis acquired from, 
253 

Portal cirrhosis See Ginhosis of hver 
Position oe body See Posture 
Position, Woleenden See Wolfenden 
Posthemorrhagic anemias, 808 
Postural treatment, of chronic bronchitis 
with profuse secretion, 376, m movable 
spleen, 887 

Posture, in acute appendicitis, 214, 217, 
m acute diffuse pentomtis, 315, in 
acute dilatation of the stomach, 174, 
benefit from, m chronic broncliitis with 
profuse expectoration, 376, in cardiac 
insufficiency, 571, change of, as proph- 
ylactic measure against bronchopneu- 
monia, 413; choice of, m seveie cases of 
chronic myocardial insufficiency, 718, 
influence of, in angina pectoris, 769, 
influence of, on expectoration in ab- 
scess of lung, 440, influence of, in heart 
block, 772, importance of, m bron- 
chiectasis, 393, importance of changing, 
m hypostatic congestion of the lungs, 
407, importance of, in diverticula of 
the esophagus, 62, importance of, 
in gastric hemorrhage, 109, 117, neces- 
sity foi changing, in acute bionchitis, 
358, necessity for changing, m broncho- 
pneumoma, 417, in pulmonary edema, 
409, recumbent, faintness during thora- 
centesis relieved by, 478, m relief of 
dyspnea due to chronic myocardial in- 
sufficiency, 736, m severe cases of 
chronic myocardial insufficiency, 721, 
m tonsillectomy, 46, 

Potassium bichromate, use of, to remove 
bronchial secretion m acute bronchitis, 
365 

Potassium chlorate, use of, in acute glossitis, 
24, with alum, as gargle m chrome 
pharyngitis, 33, locally m acute glossi- 
tis, 24, locally, in scurvy, 875, m 
mercurial stomatitis, 16, m stomatitis 


ulcerosa, 15, m stomatitis ulcerosa 
chronica, 16 

Potassium chlorate lozenges, use of, in 
acute tonsilhtis, 42 

Potassium lodid, use of, in acute bronchitis, 
during late stages, 365, m aneurysm, 
765, m angina pectoris, 770, in arterio- 
sclerosis, 761, in bronchial asthma, 383, 
in chronic laiyngitis, 340, in chionio 
nasopharyngitis, 32, m chronic parotitis, 
28, in chionic pulmonary emphysema, 
437, m cirrhosis of the livei, 282, 
286, m congenital syphilis of the liver, 
265, contraindicated m edematous 
laryngitis, 341, in empyema associated 
with actinomycosis, 489, as an expec- 
torant m bionchiectasis, 397, internally, 
m symptomatic parotitis, 28, negative 
results from, m polycythemia with 
splenomegaly, 878, m plastic bronchitis, 
891, m syphihs of the pancieas, 302, 
m syphilitic arteiitis, 763, in syphihtic 
disease of the livei, 265 

Potassium nitrite, use of, m caidiac in- 
sufficiency, 607 

Potassium permanganate, use of, as cleans- 
ing solution m atrophic rhinitis, 331, by 
irrigation m carcinomatous stiicture of 
the esophagus, 55, by iirigation in di- 
verticula of the esophagus, 62, locally, 
m S 3 iphihs of the upper respiiatory tract, 
349, as spray, m acute tonsillitis, 42, as 
spray, in chronic rhinitis, 329, m sto- 
matitis gangienosa, 18, m stomatitis her- 
petica, 10, in stomatitis hypermycetica, 
13, m stomatitis ulceiosa, 16 

PoTTENGER, value of tuberculin in laryn- 
geal tuberculosis demonstrated by, 
346 

Pottery, respiratory diseases due to man- 
ufacture of, 435 

Poultices, use of, m chronic bronchitis, 873, 
m spasmodic laryngitis, 342, in thyroid- 
itis acuta and struma mflammatoria, 
891 

Poultices, flaxseed, use of, m gastric hyper- 
acidity, 100, in non-bleeding gastric 
ulcer, 133 

Poultices, hot, use of, m chiomc pancrea- 
titis, 298, for rehef of pain m acute gas- 
tritis, 156 

Poultices, linseed, use of, m acute bronchi- 
tis, 356 
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Poultices, mud, use of, m gastric hypei- j 
acidity, 100 I 

Poultices, mustard, use of, in active con- I 
gestion of the lungs, 406, in acute bron- I 
chitis, 356, to relieve cyanosis and dysp- 
nea in bronchopneumonia, 419, to re- 
heve pain in pulmonary thrombosis, 
411 

Powell, mixture recommended by, for 
rehef of dyspnea due to pressure of a 
mediastinal tumor, 503, on tapping as 
means of rehef for dyspnea in medias- 
tinal tumor, 503 

PoYNTON AND Paine, isolation of micrococ- 
cus rheumaticus by, 743 
Pregnancy, appendicitis comphcatmg, 220, 
danger from, in cardiac insufficiency, 
681, treatment for, in exophthalmic 
goiter, 905, treatment of, when asso- 
ciated with tetany, 910 
Prepared chalk and talcum, use of, inter- 
nally, m non-bleeding gastric ulcer, 136 
Prescription See Formula 
Price’s distilled glycerm, use of, for intra- 
tracheal injections in bronchiectasis, 
397 

Priessnitz applications, use of, in broncho- 
pneumonia, 419, to control pain and 
cough in bronchopneumonia, 421, to re- 
lieve cyanosis and dyspnea in broncho- 
pneumonia, 419 

Priessnitz compresses, action of, 357, in 
acute bronchitis, 357, in acute intes- 
tinal obsti action, 241, in bronchitis due 
to myocardial insufficiency, 738, m 
chronic cholecystitis, 270, in gallstone 
cohc, 269, in gastric hyperacidity, 100, 
in membranous enteritis, 209, foi le- 
hef of gastrectasis m chlorosis, 823, m 
severe cases of chronic enteritis, 200, in 
ulcerative colitis, 211 

Primary myelogenous polycythemia 
megalosplenica See Polycythemia 
with splenomegaly 
Prolapse op the liver, 288 
Proprietary peptone foods, objections to use 
of, in nutrient enemata for gastric ulcer, 
118 

Proprietary preparations, objections to use 
of, in acute laryngitis, 339 
Protargol, local use of, in gonorrheal stoma- 
titis, 21, use of, by enemata, m chrome 
mucous cohtis, 207 
63 0 


Protein diet, pincroatic secretion little 
influeiKcd }>>, 307 

Proteins, in diet for gastiie hyjieracidity, 
82 

Pseudo-angina, pectoris, 767 
Pseudo-diphtheritic stomatitis See 
Stomatitis 

Pseudolbukemia., S54 
Psoriasis LiNfrUB See Leukoplakia 
Psychic inpluence, in gastric neuioses, 
187 

Psychic treatment, of bronchial asthma, 
385 

Pulmonary abscess and gingrene, 438, 
etiology of, 439, indications for opera- 
tion in acute, 442, indications for opera- 
tion m chiomc, 441, medical treatment 
of, 440, operation foi acute, 443, op- 
eration for ehionic, 445, prophylaxis 
against, 439, siirgu'al treatment of 
acute, 441 

Pulmonary circulation, effect of drugs 
upon, 404 

Pulmonary conditions, chronic myocar- 
dial insufficicmcy due to, 709, tieatment 
of, 731 

Pulmonary edema, 407, occurrence of, 
duimg thoiacentesib, 479 
Pulmonary embolism, 411, death from, 
in chlorosis, 811 

Pulmonary emphysema, chronic, 430, 
aciotherapy foi, 434, climate m treat- 
ment of, 433, definition of, 430, forms 
of, 430, hydrotherapy foi, 434, massage 
for, 434, mechanotherapy foi^ 434, op- 
eration for, 436, pathogenesis of, 431, 
pathological conditions associated with, 
432, prophylaxis against, 433, treat- 
ment of, 434, treatment of complica- 
tions m, 437 

Pulmonaiy gymnastics. See Gymnastics 
Pulmonary pressure, conditions affect- 
ing, 403 

Pulmonary stenosis, chronic myocardial 
insufficiency due to, 709, 735 
Pulmonary thrombosis and embolism, 
411 

Pulmonary tuberculosis, association of, 
with pulmonary stenosis, 735, influence 
of, in causation of artenosclerosia, 756 
Pulse, 659, catacrotic waves of, 560, cause 
of, 659, collapsing, 561, curve of, 560, 
influence of digitalis upon, 578, 580, m- 
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fluence of peripheral resistance upon, 
560, normal waves of, 560, weak, during 
thoracentesis, 478 
Pulse cueve, 560 

Pulse peessuke, 553, as an indication of 
effective action of digitalis, 580 
Pulse rate, as indicator of effective dig- 
italis action, 581 
Pulse wave, 560 
Pulsus altbrnans, 566 
Pulsus irregularis perpetuus, 570 
Pulsus irregularis respiratorius, 565 
Pulsus paradoxus, 566 
Puncture of the skin, for relief of general 
anasarca in cardiac insufficiency, 674, 
witli tiocar, 676 

Puncture of vein, employment of, m caidiac 
insufficiency, 670 

Purgation, use of, contraindicated duimg 
rest treatment foi cardiac insufficiency, 
572, dangeious, in peiicarditis with 
effusion, 522, necessity for caution in, 
for chronic myocaidial insufficiency of 
moderate seventy, 716, necessity for 
caution in, in pleunsy, 469 
Purgatives, abuse of, a cause of chronic 
gastritis, 159, diastic, objections to use 
of, in gastiic atony, 172, use of, m begin- 
ning of enteritis in infancy, 201 , use of, 
contraindicated in chronic cholecystitis 
and cholelithiasis, 273, use of, contra- 
indicated m gallstone colic, 269, use of, 
contraindicated in treatment of gall- 
stones in tiansit, 274, use of, limited 
in cirihosis of the liver, 286 
PuRiN BODIES, pioduetion of, m X-ray 
tieatment of leukemia, 851 
Purpuras, 858, classification of, 858, 
chmcal picture of, 858, definition of, 
858, serum theiapy for, 859, treat- 
ment of, in geneial, 859 
PuRTON, idiopathic dilatation of the esoph- 
agus first desciibcd by, 66 
Purulent exudates, absorption of, 459 
Pyloric obstruction, as cause of gastric 
dilatation, 178, caused by gumma, 
167, opeiative measures for relief of, 
179, in syphilitic gastric ulcer, 167 
Pyloeospasm, 103, as cause of pyloric 
obstruction, 178 
Pyopeeicardium, 526 
Pyorrhea alveolaris, 22, piesence of, 
m pernicious anemia, 837 


Pyramidon, use of, to control sweating in 
malignant endocarditis, 747 
Pyridin bases, presence of, in tobacco 
smoke not injuiious, 783 
Pythorax See Empyema 

Quarantine, m membranous pharyngitis, 
38, 39 

Quimn, use of, for acute laryngitis m 
malarious districts, 338, m broncho- 
pneumoma, 415, contraindicated in 
acute inflammation of nasal sinuses, 
334, to control temperatuie m tuber- 
culosis of larynx, 346, i:^ exophthalmic 
goiter, 899, in pericarditis, 520, m 
phlegmonous pharyngitis, 40, in pleu- 
risy, 467, to reduce fever in acute 
bronchitis, 355, in stomatitis gangren- 
osa, 18 

Quinzy See Acute peritonsillitis 

Radiotherapy See X-ray therapy 
Radmm, value of, m treatment of carci- 
noma of stomach, 164, m treatment of 
leukemia, 853 

Rathania, use of, m hemophilia, 867 
Raw, Nathan, on use of human type of 
tuberculin m bronchoademtis, 399 
Recreation, nature of, in cardiac insuf- 
ficiency, 682 

Rectal feedmg See Feeding by rectum 
Rectal suppositories, use of, in chronic 
constipation, 235 

Rectified spirits, use of, in laryngeal 
tuberculosis, 346 

Red gum lozenges, use of, m acute uvuhtis, 
35, m chronic pharyngitis, 34 
Repactory period, of heart's systole, 533 
“Referred pain,” 462 
Reflex angina pectoris, 767 
Reflex asthma See Asthma 
Reflex neuroses See Neuroses 
Regulm, use of, m chronic constipation, 
236 

Reichmann’s disease See Hypersecre- 
tion, continuous gastric 
Resection, advantages of, in gastric ulcer, 
142, indications for, m carcinoma of 
stomach, 163 , indications for, m chrome 
indurated ulcer of stomach wall, 177 
Resection of ribs, employment of, in 
bronchiectasis, 394, employment of, in 
empyema, 486, as palliative measure in 
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mediastinal tumors, 503, for relief of ] 
dyspnea due to pressure of mediastinal 
tumors, 503, as a therapeutic measure 
m chrome abscess and gangrene of lung, 
445 

Resection of sternum, for lelief of dyspnea 
due to pressure by mediastinal tumor, 
503 

Resbevb power in hypertrophic heart, 
546 

Residence, question of, m cardiac insuffi- 
ciency, 680 

Resorem, local use of, m atrophic rhinitis, 
332, use of, m gastric atony, 172, use of, 
m gastric lavage for chionic gastritis, 
161 

Respiration, action of strychmn upon, 615, 
effect of caffem senes upon, 602, meth- 
ods of improving mechanics of, 434 

Respiration, artificial See Artificial res- 
piration 

Respirator, use of, as protection against 
acute bronchitis, 352, as protection 
against dust in certain occupations, 429 

Respiratory exercises, use of, in chronic 
pulmonary emphysema, 435 

Respiratory organs, reflex cardiac neu- 
roses caused by, 781 

Respiratory stasis, as indication for use 
of digitalis, 587 

Respiratory tract, upper, relation of 
general therapeutics to special treatment 
of, 325 

Rest, importance of, in acute diffuse peri- 
tonitis, 315, in acute localized perito- 
nitis, 310, m cardiac insufficiency, 571, 
in cardiac neurasthenia, 776, m exoph- 
thalmic goiter, 896, m permcious ane- 
mia, 825, in tieatment of acute appen- 
dicitis, 214, in treatment of chronic 
cholecystitis and cholelithiasis, 270, in 
treatment of continuous gastric hypei- 
secretion, 106, in treatment of gastric 
hemorrhage, 109, in treatment of hema- 
temesis accompanying cirrhosis of bvei, 
288, in tuberculosis of mediastinal lymph 
nodes, 508, for voice in acute laryngitis, 
338, for voice in chronic lar 3 mgitis with 
chorditis nodosa, 340 

Rest, absolute, importance of, m cardiac 
insufficiency, 571, importance of, in 
chrome myocardial insufficiency due to 
over-stimulation, 723, importance of, m 


malign in< oudocaidiljs, 7I(>, impoi- 
(aiK (' of, in m^ oc ii<li d insuffu U‘ru*\ , 715, 
7l(), 71K, uiipoitaud' of, m post^iom- 
oiihagu menu is, W)'), iinjimt uico of, m 
pioph\laxis of a<ut(‘ (>ndo( aiditis, 714, 
importiiiue of, iii ticiUment of acute 
endocaiditis, 711, uccessitv foi, in acute 
myocaicUlis, 719, nc*cf‘ssit> for, in peri- 
carditis, 511, 515, ncvessitj for, m pul- 
monaiy tluombosis, Ul, necessity for, 
m relief of hemorrhage c ompheating 
thoiacentesis, 470, neeessity foi, m 
tieatment of aneiir-vsm, 764 
Rest in bed, idvant.age of, in intestinal 
troubles, 103, in chlorosi.s, 812, impoi- 
tanee of, in pulmonary abscess mcl gan- 
grene, 410, necessity for, in ehionic 
pancreatitis, 298, necessity for, in pleu- 
risy, 405, m seveie eases of chionic en- 
teiitis, 200 

Rest, long-continued, a cause of chronic 
myocaidial insufficiency, 702, treatment 
of, 724 

Rest after meals, in tieatment of mo\ablQ 
spleen, 887 

Rest, relative, importance of, m chrome 
myocardial insufficieney due to obesity, 
725 

Rest cure, m alimentary hypersecretion, 
102, in atonic dilatation of stomach, 
177, m gastric atony, 109, for relief of 
tachycardia, 787, m treatment of non- 
bleeding ga&tiic ulcer, 123 
Retropharyngeal abscess, 34 
Rhagades op lip commissures, 4, treat- 
ment of, 5 

Rheumatic fever, as a common cause of 
peiicaiditis, 513 

Rhinitis, acute, 326, atrophic, 330, chronic, 
328, membianoiis, 329, vasomotor, see 
Hay fever 

Rhinorrhea, PAROX’iSMAL *8cc Hay fcver 
Rhmosclerene, use of, suggested m rhmo- 
scleroma, 332 

Rhubarb, use of, in chionic constipation, 
233, to promote evacuation of bowels ra 
gastiic atony, 172 

I Rhythmicity op heart muscle, 533 
1 Riding on horseback, question of, in car- 
J diac insufficiency, 682 
I Riegegs’ pulse, 566 
I Riggs’ disease Sec Pyorrhea alveolaris 
1 Ringer’s solution, formula for, 533 
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“Ringworm of tongue,” 24 
Riolan, paiaccntosi-s ot pcricaidmm fust 
suggested by, 522 

Riva-Rocci appab ITUS, for estimating 
blood pressme, 557 

Riviera, the, climate of, for laiyngeal 
tubei culofeis, 345 

Robinson, Samuel, on surgical treatment 
of brouchicctasis, 394 

Robinson’s apparatus, for use of differential 
air pressme, 446 

Rochelle salts, use of, in inembianous rhi- 
nitis, 330 

Rontgen irradiation See X-ray therapy 
Rontgen method, of deteimmmg extent 
of chrome myocardial insufficiency, 697 
Rogers’ method, of tieatment for exoph- 
thalmic goitei, 903 

Rolleston, on length of time necessaiy for 
antisyphilitic treatment in syphihtic 
disease of hvei, 265 

Romberg, reseaiches conducted by, on 
acute vasomotor paralysis, 751 
Rose fever See Hay fever 
Rose's method, of applying adhesive plas- 
ter in visceioptosis, 247 
Rosbnbach, on action of diuretics in fibri- 
nous pleurisy, 469, on action of lodids on 
transudates and exudates m pleurisy, 
470 

Rosbnburg, a , intratracheal injection 
first employed by, 397 
Rossbach, mechanism for compiessmg 
thoiax devised by, 435 
Roux-Bbrqeb, cases of cardiolysis collected 
by, 509 

Rovsing, views held by, on enteroptosis, 
244 

Royal Victoria hospital, treatment of 
pernicious anemia at, 825 
Rubber bag dilator, devised by Sippv for 
lelief of idiopathic dilatation of esoph- 
agus, 59 

Rubber bags, inffated, use of, m idiopathic 
dilatation of esophagus, 59 
Rubmat water, use of, m biliousness, 258 
Rum. and milk, use of, as expectorant m 
chronic bronchitis, 373 

Saccharomtces albicans, 11 
SacquiSp]be, Dr , on hypodermic adminis- 
tration of oxygen m acute respiratory 
conditions, 364 


“Saddle nose,” method for rehef of, 
349 

Sahli, conditions included under respira- 
toiy stasis by, 588, impoitance of in- 
fectious edema of lungs insisted upon 
by, 407, vaiieties of cardiac stasis 
given by, 587 

Sahli’s method, of giving morphin m acute 
appendicitis, 214 

Sahein, use of, m pericarditis, 519 
Salicylates, use of, in acute endocarditis, 
745, m acute peritonsillitis due to 
rheumatism, 43 , in chronic myocar- 
dial insufficiency due to valvular lesions, 
734, in pericarditis, 619, in pleurisy, 
467, to lehevepam m arthropathies due 
to hemophilia, 870, m tetany, 910 
Salicylic acid, addition of, to milk in 
chronic enteritis, 199, local use of, m 
leukoplakia, 26, rectal injection of, 
m chronic mucous colitis, 207, use of, 
m gastric atony, 172, use of, for lavage 
in cliromc gastiitis, 161, use of, in 
pleurisy, 467, 468 
Saline cathartics See Cathartics 
Saline infusions, hypodermic injection of, 
m malignant endocarditis, 746 
Saline solution, use of, in gastric hyper- 
acidity, 99, use of, m lavage for gastric 
atony, 172, normal, see Normal sahne 
solution 

Salivary calculi, 29, treatment of, 30 
“Salivary COLIC,” 29 
Salivary deposits, 29 
Salivary glands, diseases of, 26 angina 
Ludovici, 30, chrome parotitis, 28, 
parotitis, 26, sahvary calcuh, 29, 
sahvary deposits, 29, symptomatic 
parotitis, 26 

Salivation See Stomatitis, mercurial 
Salol, use of, with acid acetyl sahcylate, m 
acute nasopharyngitis, 31, to create 
intestinal antisepsis m chlorosis, 815 
Salt-free diet, m ascites due to cirrhosis 
of hver, 285, in gastric hj^eracidity, 
90, in tuberculous peritomtis with 
effusion, 321 

Salt-poor diet, advantage of, in arterio- 
sclerosis, 758, use of, m angina pectoris, 
770 

Salvarsan See Arsenobenzol 
S^atorium treatment, for cardiac neuras- 
thema, 777 
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Santonin, use of, m ascanasis, 251, in trieo- I 
cephalus dispar, 255 | 

Saecoma op lung, favorable results of 
operation for, 448 

Sauerbeugh, differential air pressure es- 
tablished on therapeutic basis by, 446 
Sauerbruch’s negative pressure apparatus, 
use of, in teratomata of mediastinum, 
600, m traumatic hemothorax, 400 
Scarification, employment of, m edema' 
tous laiyngitis, 341 

Schaeffer, evidence collected by, as to 
cumulative effect of digitahs, 585 
Schede’s operation, employment of, m em- 
pyema, 486 

Scheich mfiltration, use of, as an anesthetic 
m performance of paracentesis, 522 
SoHMiDT, on functional constipation, 223, 
test-diet prepared by, for use in cluomc 
enteritis, 198 

ScHMiBDELBBRG, influence of, on pharma- 
cology of digitahs, 577 
ScHORSTEiN, Dr Gustave, on strychnin 
for relief of insomnia in chronic bron- 
chitis, 374 

Schott exercises, the, use of, m cardiac 
disease, 641, movements of ankle 
]omt, 644, movements of aim, 643, 
movements of elbow joint, 643, move- 
ments at finger joints, 644, movements 
at hip, 644, movements at loiee, 644, 
movements of trunk, 644, movements 
at wrist, 644, resistive exercises, 641, 
self-resistive exercises, 645 
Schott treatment, use of, m bronchial 
asthma, 382 

Schroetter’s tubes, passage of, in laiyn- 
geal stenosis, 349 

Schrott’s dry diet, use of, m pleurisy, 468 
Sclerosis op aorta, association of, with 
angina pectoris vera, 767 
Sclerosis of coronary arteries See 
Coronary sclerosis 

Scurvy, 874, care of mouth m, 875, 
defimtion of, 874, diet for, 875, etiology 
of, 874, infantile, 876, prophylaxis 
against, 874, treatment of, 874, treat- 
ment of infantile form of, 876 
Sea air, benefits of, in bronchoadenitis, 
398 

Sea-bathing, m bronchiectasis, 393, m 
tuberculosis of mediastinal lymph nodes, 
506 


Seaside, change to, in chokTa inf.inluin, 
205 

Se\us, rase of foilapse and siiddi'ii deatli 
aftei thoracentesis lepoited by, 481 
Sedatives, use of, m thronic mucous 
colitis, 207, m g istioptosis, to irnpune 
the neivous eonclition, 182, m 11 lit i- 
tive gasliic neuioses, 188, m ineui- 
branoiis entciitis, 210, to pi event le- 
eurienee of spasinodK laijngitis, 342 
Sehhw^ld and Rlicheht, exjioriiiKnits by, 
on intratracheal mjeetions, 397 
Seidhtz powder, use of, in acute gastritis, 
155 

Seiler’s solution, use of, as spi 113% 
m acute bronchitis, 358, during at- 
tack of hay fevci, 390, in clironie 
bronchitis, 373, in chronic laivngitis, 
340, m clironic ihimtis, 329, for con- 
trol of iiiofusc expectoiation m chronic 
bronchitis, 378, as nngation m acute 
laiyngitis, 339, in ozena, 336 
Self-antagonizing method, of deterram- 
mg extent of chronu myocardial in- 
sufficiency See Ilerz method 
Senator, formula by, for food in gastiic 
ulcer, 129 

Senega, use of, m acute bronchitis, 362 
Senn, Nicholas, radiotherajiy fiist em- 
ployed by, m leukemia, S IS 
Senna, use of, in chronic constipation, 232, 
in chronic intestinal obstiuction, 242, 
foi lehef of tnehmiasis, 254 
Sbn&xtion, disturbances of, in tongue, 3 
Septic infection of oral origin, 3 
Sera, antistieptoeoccug, use of, in malig- 
nant endocaiditib, 740, aitificiai, use of, 
as coagulant in hemophtha, 863 
Serou.i lffusion, acLomjianymg pneumo- 
tlioiax, 492 

Serous effusion, chronic, of the pleura, 

483, aftei -treatment of, 4S3, diet in, 

484, hj-cUotherapy for relief of, 484, oiit- 
dooi hie in treatment of, 484 

Serum, horse’s, use of, to contiol epistaxis, 
336 

Serum, human, subcutaneous injection of, 
in chronic pimci eatitis, as piophylactic 
against hemoiihagc at operation, 300 
Serum, Trunecek’s See Tiunecek’s seium 
Serum therapy, m acute pin pm a, 859, m 
chloiosis, 822, m chronic bronchitis, 
372, m chronic purpuia, 800, for con- 
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trol of gaatiic hemorrhage, 113, in 
exophthalmic goiter, 902, in hemophiha, 
864, intiavenous method of using, 865, 
kind of serum employed in, 865, local 
use of, 866, 867, in membranous pharyn- 
gitis, 38, mode of administration, 865, 
in pernicious anemia, 832, in phlegmo- 
nous phaiyngitis, 39, m post-typhoidal 
purpura hemoi rhagica, 860, in purpuras, 
859, subcutaneous method of using, 865 
Sexual excesses, as a cause of reflex car- 
diac nemoses, 781 

Sexual organs, leflex cardiac nemoses 
associated with, 781, relation of, to 
diseases of pituitary body, 916, relation 
of, to phrenoeardia, 788 
Sbtdel, on results of opeiation foi saieoma 
and carcinoma of lung, 448 
Sheet, wet, use of, m chlorosis, 814 
Shock, blood piessme loweied by, 556 
Siegel’s inhaler, use of, in acute bronchitis, 
363 

Silk thread, use of, as guide m passing 
esophageal dilators, 49, 60, 62 
Silver City, climate of, for laryngeal tuber- 
culosis, 345 

Silver nitrate, injection of, to promote 
closure of pancreatic hstula, 307, mtra- 
laryngeal application of, in chionie 
laryngitis, 341, iingation of colon with, 
in ulcerative colitis, 211, use of, by 
enemata, m chronic mucous colitis, 207, 
use of, m lavage for chronic gastritis, 
160 

Silver nitrate, internal use of, in continuous 
gastric hypei secretion, 106, m non- 
bleeding gastric ulcei, 136, to lelieve 
hematemesis in pernicious anemia, 837 
Silver nitrate, local use of, in aboitive 
treatment of acute tonsillitis, 41, m 
acute nasopharyngitis, 31, in acute 
uvulitis, 35, m Bednai’s aphthm, 11, 
in chronic laryngitis, 340, in chionic 
nasopharyngitis, 32, m chronic pharyn- 
gitis, 33, m chronic rhinitis, 329, in 
gonorrheal stomatitis, 21, in mem- 
branous rhinitis, 330, in mycosis of 
tonsils and fauces, 42, in phlegmonous 
phaiyngitis, 39, m ihagades of lip com- 
missures, 5, in stomatitis catarrhalis, 7, 
in stomatitis ciouposa, 19, in stomatitis 
syphihtica, 21, m stomatitis ulcerosa 
chromca, 16, in syphihs of upper res- 


piratory tract, 349, m Vincent’s angina, 
39 

Silver nitrate, fused, use of, m chronic naso- 
pharyngitis, 32, m chronic tonsdhtis, 
44 

Silver nitrate, solid stick of, use of, in sto- 
matitis ulcerosa, 15 

Silver nitrate stick, use of, to control epis- 
taxis, 335 

“Singer’s nodes,” 340 

SiNOAURICULAR HEART BLOCK, 566 

Sinus, frontal, nngation oi, in acute sup- 
puiative inflammation, 335 
Sinuses, nasal >See Nasal sinuses 
Siphonage, use of, in thoracentesis, 475 
SipPY, Bertram W, method introduced 
by, for dilating cicatricial stenosis of 
esophagus, 49, lubber-bag dilator in- 
vented by, 59, use of method in carci- 
nomatous stenosis of esophagus, 54 
SiTZ BATH, use of, lu chlorosis, 814 
Skin, ehraination of fluid through, in cai- 
diac insufficiency with general anasarca, 
678, puncture of, see Puncture 
Skipping the rope, injury done by, in car- 
diac insufficiency, 682 
Slaked lime, inhalation of vapor fiom, in 
membranous laryngitis, 343 
Sleep, impoitance of, m arteriosclerosis, 
760, in eaidiac insufficiency, 663, in car- 
diac neurasthenia, 776 
Sluder tonsiUotome, 46 
Smith, E H , views held by, on entero- 
ptosis based on X-ray investigation, 244 
Sodu mtns See Sodium nitrite 
Sodium acetate, use of, as diuretic in hydro- 
peiicardium, 525 

Sodium benzoate, use of, in cholera infan- 
tum, 205, hypodermically, in toxemia 
complicating acute diffuse peritomtis, 
318 

Sodium biborate, use of, as douche for nose 
or throat, 32, m gastric hyperacidity, 95 
Sodium bicarbonate, use of, in addition to 
milk m cirrhosis of liver, 281, with cal- 
omel, in stomatitis catarrhalis, 7, in 
chronic gastritis, 160, in constipation 
associated with gastric hypersecretion, 95, 
m gastric hypersecretion, 98, in gastric 
lavage, in acute gastritis, 154, by irriga- 
tion m acute peritonsillitis, 43, as nasal 
douche m membianous rhinitis, 330, 
objections to, m gastric hyperacidity, 
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93, pancreatic secretion dimmishod b\, 
307, with salicylic acid m pericaiditis, 
619, local use of, m acute peritonsillitis, 
43, in acute tonsillitis, 42, in stomatitis 
hyphomycetica, 13 

Sodium borate, use of, in stomatitis hei- 
petica, 10, as spray in acute glossitis, 24 
Sodium cacodylate, intramn ocular injec- 
tion of, m peinicious anemia, 827 
Sodium chlorid, use of, m gastiic lav<ige, 
152, solution of, see Sahno solution 
Sodium chlorid waters, use of, in depressive 
disorders of gastric secretion, 151 
Sodium citrate, use of, m gastiic hyper- 
acidity, 95 

Sodium hyposulphate, use of, combined 
with glycerin, in geograpliical tongue, 
25 

Sodium lodid, use of, m arteriosclerosis, 761 , 
in goiter, 894 

Sodium mtrite, use of, in angina pectoris, 
769, m cardiac insufficiency, 606, 607 
Sodium phosphate, use of, in chronic chole- 
cystitis and cholelithiasis, 272, in con- 
stipation associated with gastric hypei- 
acidity, 94, m exophthalmic goiter, 901, 
as a laxative in fibrinous pleurisy, 469 
Sodium salicylate, use of, m acute tonsilli- 
tis of rheumatic tendency, 41, to reduce 
temperature in pleurisy, 468, in treat- 
ment of gallstones in tiansit, 274 
Sodium sulphate, use of, in acute diffuse 
peritomtis, 317, m acute gastritis, 155, 
in chronic cholecystitis and cholelith- 
iasis, 272, in constipation associated 
with gastric hyperacidity, 94, m treat- 
ment of gallstones m tiansit, 274 
Solutions, antiseptic, use of, foi irrigation 
of pleural cavity, 487 

Solutions, cleansing, use of, in atrophic 
rhinitis, 331 

Soporifics Bee Hypnotics 
Soimds, passage of, for relief of dysphagia 
in tuberculosis of the mediastinal lymph 
glands, 508 

Soups, in diet for gastric ulcer, 129 
Spa treatment, in chronic bronchitis, 370, 
objections to, in cardiac insufficiency, 
617, objections to, m chronic myocar- 
dial insufficiency due to obesity, 727 
Spasmodic laryngitis See Laryngitis, 
spasmodic 

Spastic constipation, 231, 


Specifics, foi use m larynge d tuberculosis, 
345 

Hprld, Lvr-.iKUsi s oi , 700 
HpinuMoi.Kwi, ,601, d(>teruiinution of pulse 
foim by, ,5()1, infeH*n(*es to be diawn 
from, 501 

SPH\OMOOIt\M, Tin- AHSOLUTL, 562 
SPHlGMOTONOMLn H OF \ RlORLINO- 
Hiuhi-iv, for estimiting the minimal 
blood jirt'ssuie, 558 

Spirits of chloroform, use of, combined with 
turpentine as .spray m arutc bronchitLS, 
359 

Spintus glycerylis nitratis, (iOfi 
Bplanchnic stasis, as mdieation for use 
of digitalis, .588 

Spleen, evtiipation of, in treatment of 
loulvomia, 848 

Spleen, disd^si-s of, SS7 absee.ss of 
spleen, S8S, Banti’s disease, 889, 
chronic cnLugemt'nt of spleen, 889, in- 
farct of .spleen, SSS, movable spleen, 
887, luplure of the .sjjiien, 888 
Spleen, movable, 887, medical treatment 
of, 887, suxgie.il ticatinent of, 888 
Splenectomy, peifoimaneo of, m polycy- 
themia with .splenomegaly, 878 
Spontaneous pneumothorax Bee Pneu- 
mothoiax 

Sprays, use of, in acute bronchitis, 358, 
in chionie bronchitis, 373, 375, to con- 
trol piofusc expectoration in chronic 
bionchitis, 378 

Spriggs, E I , diet scheme suggested by, 
foi use 111 constipation, 226 
Squills, use of, as expectorant in acute 
bionchitis, 362 

Stagnation op pood, m chionic dilatation 
of stomach, 176, due (o chiomc gas- 
tiitib, 177, due to muscular insuffi- 
ciency, 177 

Standardization op digitali.s prepara- 
tions, 582, methods of, 582, objects 
of, 582 

Starch, in diet of achylia gastiica, 147, 
m diet of depiessive disorders of gas- 
tric secretion, 147 

Starling and Tubby, experiments by, on 
absorption of pleural fluid by blood, 
458 

Starvation, in acute appendicitis, 214, 217, 
in acute diffuse peritonitis, 317 , in acute 
gastritis, 157, in acute localized pen- 
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tomtis, 311, 312, m after-treatment of 
gasfcnc ulcei, 123, m enteritis of 
infancy, 202, in gallstone colic, 269, 
in gastric hemoiihage, 110, 117, 120, 
in heinatemesis during cnihosis of 
livei, 288, in hematcmesis of pernicious 
anemia, 837, in treatment of biliousness, 
258, m ulcerative colitis, 212 
Stasis, cardiac, see Caidiae stasis, icspiia- 
tory, see Respiratory stasis, vaso- 
motor, see Vasomotor stasis 
Stasis dilatation of the heart, 547 
Statistics, of pulmonaiy disease among 
Sheffield metal workers, 424 
Status lymphaticus, 911, dangei of 
surgeiy m, 912, opeiation foi, 912, 
X-ray tieatment foi, 913 
St Bartholomew’s hospital, foimula foi 
acid expectoiant mixtuie used at, 365 
Steam inhalations, use of, in acute bion- 
chitis, 358, in bionchopncumonia, 419 
Steel grinding, moitality fiom, 424 
Stenosis, of esophagus, see Esophageal 
stenosis, of larynx, see Laiyngeal 
stenosis 

Stiles, numbei of cases of tiichmiasis 
reported by, 254 

Stiller, "asthenia univoisalis congenita” 
first desciibed by, 181, views held by, 
on enteioptosis, 243 

Stimulants, abuse of, a cause of gastiic 
hyperacidity, 76 

Stimulants, use of, m dcptessive gastiic 
neuiosis, 188 

Stimulants, alcoholic, use of, in acute 
diaiihea of the aged, 195, m acute 
enteritis, 194, m enteritis of infancy, 
203, in stomatitis diphtheiiiica, 20, 
m stomatitis gangienosa, 18 
Stimulants, cardiac, use of, m bionchopneu- 
monia, 420, m combination with epi- 
nephim,to reheve distmbanceaof circula- 
tion m Addison’s disease, 885, in peii- 
caiditis, 520, m pulmonary edema with 
low blood piessmc, 410 
Stimulants, cardiovascular, use of, m 
pleurisy, 469, to lelievc pain and 
dyspnea m pneumothorax acutissimus, 
491 

Stimulants, respiratory, use of, m bioncho- 
pneumoma, 420 

Stimulation, objections to, m gastric 
lilcer, 111 


Stimulus production, as cardiac function, 
535, 536 

St John Long’s limment, 357 
Stockton, on use of opium m acute dif- 
fuse peiitomtis, 316 

Stoker’s inhaler, use of, foi administra- 
tion of oxygen m bronchiectasis, 396 
Stokes, on training of patients with cardiac 
disease, 645 

Stomach, as an excretory organ, 161, 
fibious-hypei plastic infiltiation of, due 
to syphilis, 167, functional neuroses of, 
185, gumma of, 167, motoi neuioses 
of, 186, secretory neuroses of, 187, 
sensoiy nemoses of, 187 
Stomach, acute dilatation of, 173, 
tieatment of, 174, types of, 174 
Stomach, carcinoma of, 162, alleviation 
of suffeiing m, 166, diet in, 164, drugs 
m tieatment of, 165, gastioenfceros- 
tomy for icliof of, 166, lavage in 
tieatment of, 165, operative treat- 
ment for, 162, pyloric obstruction due 
to, 178 

Stomach, chronic dilatation of, 175, 
atonic dilatation, 177, diet in, 180, 
diseases outside stomach as cause of 
179, hour-glass conbi action of stomach 
and, 179, lavage in treatment of, 180, 
mechanotheiapy foi, 180, medical treat- 
ment foi, 176, ISO, operative treatment 
foi, 176, 180, pyloric obstruction as cause 
of, 178, stagnation of food in, 176 
Stomach, diseases of, 67 acute dilata- 
tion of stomach, 173, acute gastiitis, 
153, carcinoma, 162, chronic dilata- 
tion of stomach, 175, chronic gas- 
tiitis, 157, classification, 73, depres- 
sive disorders of gastiic secretion, 
144, gastiic analysis and its value m, 
67, gastiic atony, 168, gastric tetany, 
143, gastiic ulcer, 108, gastroptosis, 
181, hour-glass contraction of stomach, 
179, hypei acidity, 75, hyperacidity and 
hypersecietion, 74, idiopathic gastric 
neuioses, 186, mtioduction to subject, 
67, iiiitative disoiders of gastiic secre- 
tion, 74, motor disorders of stomach, 
168, necessity for caution in operative 
meaames, 189, neuioses of stomach, 
183, primary gastric neuroses, 186, 
pyloiic obstruction, 178, syphilis of 
stomach, 166. 
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Stomach, motor disorders op, 168, acute 
dilatation of, 173, atony of, 168, 
chronic dilatation of, 175 
Stomach, syphilis op, 166 chrome gas- 
tritis, 156, gastric ulcer, 167, fibrous- 
hyperplastic infiltration, 167, gumma, 
167 

Stomach tube, evacuation of stomach by, 
in acute dilatation, 174 
Stomach washing /See Gastiic lavage 
Stomachics, use of, in uloeiative cohtis, 211 
Stomatitis, 6 

Stomatitis catarrh alis, 6, association of, 
with thrush, 11, treatment of, 7 
Stomatitis crouposa, 19 
Stomatitis diphtheritica, 19, treatment 
of, 20 

Stomatitis gangrenosa, 16, treatment of, 
18 

Stomatitis, gonorrheal, 20, treatment of, 
21 

Stomatitis herpetica, 8, treatment of, 9 
Stomatitis hyphomycbtica, 11, tieatment 
of, 12 

Stomatitis, mercurial, 16 
Stomatitis, pseudo diphtheritic, 19 
Stomatitis syphilitica, 21 
Stomatitis ulcerosa, 13, treatment of, 15 
Stomatitis ulcerosa chronica, 16 
Stools, indications for examimng, in 
asthma, 381 
Storm bmder, 248 

Stramomum leaves, burning and inhalation 
of, in chronic pulmonary emphysema, 
438 

Strapping the side, rehef of pain by, in 
acute fibrinous pleurisy, 466 
Strength, exercises op, 700 
Strophanthin, influence of, as diuretic, 579, 
influence of, on the heart, 578, influence 
of, on renal cases, 577, techmque of m- 
jecting, 600, therapy of, 600, toxic ef- 
fect of, 584, use of, in toxemia comph- 
catmg acute diffuse pentomtis, 318 
Strophanthm, intravenous in 3 ection of, 
in attacks of cardiac asthma, 737, in 
chrome myocardial insufficiency due to 
nephritis, 730, a means of studying the 
digitalis bodies and their action, 577, in 
pericarditis with acute heart failure, 
620, in pulmonary edema with low blood 
pressure, 410, m severe cases of chronic 
myocardial insufficiency, 718, 719 


Strophanthus, 599, use of, indirationa for, 
500, in acute vasomotor paralysis, 753, 
in enteritis of infaney, 203 
Strums. iNFLAMMAroniA, 891 
Strychnia See Strychnin 
Strychnin, h^jioderinic iisc^ of, in ehronic 
bronchitis, 378, to i(>Iu‘ve cyanosis m 
aeute bronchitis, 353, use of, m acute 
vasomotor paialjsis, ineffectual, 753, in 
cardiac insufficiency, 614, as a cardiac 
stimulant m bionchopneumoma, 420, 
in cnteiitis of infancy, 203, in gastric 
atony, 172, m hay fever, 390, m herao- 
phiha, 869, in hypostatic congestion of 
lung, 407, m phlegmonous pharyngitis, 
40, as prophylactic measure m cardiac 
asthma due to chronic myocardial in- 
sufficiency, 737, in pulmonary throm- 
bosis, 411, to relieve gastrecta&is in 
chlorosis, 823, to relieve insomnia caused 
by coughing in chionic bionchitis, 374, 
to stimulate the atonic stomach, 180, in 
stomatitis diphtheritica, 20 , m stomatitis 
gangrenosa, 18, m toxemia complicating 
acute diffuse peritonitis, 318 
Stupes, use of, in spasmodic laryngitis, 342 
Styptiem, use of, hypodermically, to con- 
trol epistaxis, 336 

Styptics, objections to, m control of gas- 
tric hemorrhage, 112 

Subcutaneous injection. See Injection, 

I hypodermic 

Subcutaneous method, for injection of 
defibrmated blood, 831 
I “Submerged tonsil,” importance of re- 
moving, m chronic myocardial insuf- 
ficiency due to valvular lesions as a 
prevention of endocaiditis, 734 
Substances which form complex insoluble 
colloids, use of, to control hemorrhage 
m hemophilia, 863 
Suction-pump action op heart, 543 
Sugar, as article of diet in gastric ulcer, 129, 
as cause of diarrhea in bottle-fed in- 
fants, 202 

SuLPHHEMOGLOBINBMIA, 879 
Sulphonal, use of, contraindicated m cardiac 
insufficiency, 664, to induce sleep m acute 
bronchitis, 361, to relieve insomnia as- 
sociated with mediastinal tumors, 604 
Sulphur, use of, in chrome constipation, 234, 
to promote evacuation of bowels in 
gastric atony, 172. 



978 


ITOEX 


SuPERACiDiTY OF STOMACH See Hyper- 
acidity 

Superalimentation, in tieatment of movable 
spleen, 887 

Suprarenal extract, use of, necessity foi 
caution m, m acute rhinitis, 328, on 
tampon to control epistaxis, 335 
SiTPKARENAii OLAND, use oi, in acute 
rhinitis, 327 

SuEGicAL OPERATIONS, danger of, m status 
lymphatious, 912 
StJEGICAL TONSIL, 46 

Sutherland, G A , on benefits of cod 
livei oil m chronic bionchitis, 371 
Sweating, excessive, due to chiomc myo- 
caidial insufficiency, 740 
Swimming, injuiious effects of, in aiterio- 
scleiosis, 70 1 

Syphilis of the myocardium See Myo- 
caidial syphilis 
Syphilis op pancbeas, 301 
Syphilis of stomach See Stomach 
Syphilis of upper respiratory tract, 
348, geneial tieatment of, 348, local 
treatment of, 349 

Syphilitic arteritis, 763, treatment of, 
763 

Syphilitic disease of liver, 264 
Syphilitic stomatitis See Stomatitis 
syphilitica 

Table, showing action of carbon dioxid 
baths upon blood pressure and pulse, 
619, 620, showing amounts of fluid 
removed from case of mitral insufficiency, 
675, showing analysis of Nauheim 
wateis, 628 j showing death late from 
consumption m ceitam occupations, 
425, 426, showing death late from 
lespiratoiy diseases other than phthisis 
in coitam occupations, 427, showing 
dietaiy m pen carditis, 516, show- 
ing effect of erythrol tetramtiate up- 
on blood pressuie, 610, showing effect 
of mtiites on pressure, 611, show- 
ing effect of nitioglycerm on blood 
pressuie, 607, 60S, showing effect of 
potassium nitrite on blood piessure, 
609, showing effect of sodium nitrite 
on blood piessure, 609, showing events of 
cardiac cycle, 543, showing lesults of 
operation for pulmonaiy abscess and gan- 
giene, 442, showing senes of Nauheim 


baths, 632, showing typical amyl 
nitrite effect, 612, 613 

Tables, showing lesults of X-ray therapy 
m leukemia, 849, 860 

Tachycardia, as a complication of exoph- 
thalmic goitci, 808, essential parox- 
ysmal, 786, treatment of essential 
paroxysmal, 787 

Tampon, use of, in arrest of epistaxis, 335, 
m atiophic rhinitis, 332 
Tannalbm, use of, to contiol diarrhea due 
to cliromc myocaidial insufficiency, 739 
Tannic acid, iingation of the colon with, 
m ulcerative cohtis, 211, 212, rectal 
injections of, in chionio mucous cohtis, 
207, use of, in acute nasopharyngitis 
accompanied by uvulitis, 31, use of, 
in diauhoa of Addison’s disease, 885, 
use of, foi jrngation of the colon m 
colitis, 205, use of, m pulmonary ab- 
scess, 441 

Tanmc acid and glycerin, use of, m pyonhea 
alvcolans, 22 

Tannigen, uso of, to control diarrhea due 
to chionic myocardial m&ufficieney, 
739 

Tannin, use of, in stomatitis catarrhahs, 7 
Tannogallic acid, use of, on tampon to 
control epistaxis, 335 

Tapping, necessity foi, m generalized form 
of chronic peritonitis, 323, precautions 
to be taken m, 476, for lehef of pleu- 
ral effusion following a pulmonary 
mfaict, 412, to relieve effusion in 
malignant disease of the pciitoneum, 
323, u&G of, conticundicatod in tuber- 
culous peiitomtis with effusion, 231 
Tar, use of, as expectorant m ehromc 
bionchitis, 377 

Tartar emetic, use of, in active congestion 
of the lung, 406, in acute laryngitis, 
339, m bronchopneumonia, 419 
Taste, disturbances op, 4 
Tawara system op muscle fibers, 540 
Tea, as a cause of leflex caidiac neuroses, 
786, ovei -indulgence m, a cause of 
chiomc gastritis, 159, physical effects 
of, 603, use of, m diet for gastric hyper- 
acidity, 91 

Tea and coffee, excessive use of, injurious 
in arterioscleiosis, 759, prohibition of, 
m asthma, 381, use of, in cardiac 
insufficiency, 686, 
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Teeth, disease of, as cause of chronic gas- ' 
tntis, 159, method of cleimng, m in- i 
fants and young chiLdien, 2, ncetbsitv I 
for attention to, in pernicious anemia, 
825, 837, necessity foi attention to, in 
scuivy, 875, necessity for attention to, 
in stomatitis ulcerosa, 15, shaip-edged, 
a cause of leukoplakia, 25, 26 
Teixera db Mattos, buttermilk as food 
m enteritis of infancy first recommended i 
by, 204 I 

Temperature op body, local reduction of, I 
beneficial in acute localized peritonitis, 
311 

Temperature op boom, importance of, m 
acute bronchitis, 352 
Teratomata op the mediastinum, 500 
Terebene, use of, as expectorant in bron- 
chiectasis, 396, m chronic bronchitis, 
377 

Terrain cure, 645 
Test diet of Schmidt, 198 
Tetany, 909, gastric, see Gastric tetany 
Teufel bandage, 248 

Theobromm, in angina pectoris, 770, m 
chronic myocardial insufficiency due to 
nephiitis, 730, to induce diuresis in 
cardiac insufficiency, 677, physiological 
action of, 605 

Theobromin, use of, in severe cases of 
chrome myocardial insufficiency, 722, 
therapeutic action of, 605 
Theobromin and sodium benzoate, use of, 
to induce diuresis in cardiac insufficiency 
with general anasarca, 677 
Theocm See Sodium acetate 
Theophyllin, puysiological action of, 605, 
therapeutic action of, 605, use of, m 
angina pectoris, 770, use of, m chrome 
myocardial insufficiency due to nepliri- 
tis, 730, use of, to create diuresis 
m cardiac insufficiency with general 
anasarca, 677, use of, m severe cases 
of chrome myocardial insufficiency, 
722 

Theophyllm and sodium acetate, use of, 
to create diuresis m cardiac insufficiency 
with general anasarca, 677 
Thennophor, use of, m chronic pancreati- 
tis, 298 

Thiosjnamm, intramuscular injection of, 
to stimulate absorption of pleural 
exudate, 482 


Thoracentesis in pleurisy with elTusfion, 
470, imount of fluid uithdi lun m, 
477, appuatus foi cvplfn dion in, 
475, aspiiation ot fluid in, 47 “i, choice 
of mstiumcnl foi, 171, choice of time 
for, 472, coll Ipse and sudden death 
dining, or aftei, 4S(), lontiundici- 
fious to, 472, dangenous sjmptoms 
dunng, 478, history of, 455, indica- 
tions foi, in Lugo elfusions with 
slow absorption, 471, mdicitions for, 
in modciate effusions with slow absoip- 
tion, 472, indications for, to sive 
life, 471, mtiapleural injections din- 
ing, to aid absorption, 482, lot it ion 
of punetuie in, 473, method of evalu- 
ation in, 475, pneuniothoi iv caused 
by, 491, position of patient in, 173, 
prec.iiitions against eolhipse m, 181, 
precautionfa m tapping, 476, piepara- 
tions for, 474, late foi withdiawul of 
fluid in, 477, untowvud sjmptorns din- 
ing, 477, uselessness of, in empyema, 

485 

Thoracentesis m pneumothorax acutis- 
sraius, 491 

Thoracotomy, foi the relief of empv'nia, 

486 

Thrombosis, of the lungs, see Pulmonary 
thrombosis, venous, as a complication 
of chlorosis, 811 

Thrush See Stomatitis hypermycetiea 

Thymectomy, employment of, m status 
iymphatiGUS, 912 

Thymol, applications of, m chrome atrophic 
laryngitis, 343, local use of, m ati opine 
rhinitis, 331, use of, foi gastric liinge 
m clironic gastiitis, 61, use of, m stoma- 
titis gangrenosa, 18 

Thymus gland, diseases of, 911, use of, 
m exophthalmic goitei, 902 

Thyroid gland, congestion of, 891, mid, hod 
of removing, m tetany, 910, tiansplan- 
tation of, m athyrea and hypothyrea, 
906 

Thyroid gland, use of, in athyrea and hypo- 
thyrea, 906, m exophthalmic goitei, 
902 

‘ Thyroid glands, diseases op, 891 athyrea, 
906, congestion of the thyroid gland, 
891, goiter, 891, hypothyiea, 906, 
stiurna mflaramatona, 891, thyroiditis 
acuta, 891 
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Thyroid preparations, use of, in goiter, 894 
Thyroidin, use of, m athyrea and hypo- 
thyroa, 907 

Thyroiditis acuta, 891 
Thyrotomy, employment of, in laryngeal 
tuberculosis, 347 

Time relation op cardiac systole and 
DIASTOLE, 543 

Tobacco, effect of, upon gastric secietion, 
76, influence of, in causation of aiterio- 
sclerosis, 756, prohibition of, m angina 
pectoris, 770, theiapeutic use of, m 
asthma, 386 

Tobacco, abuse of, a cause of chronic 
bionchitis, 369, a cause of chronic gas- 
tritis, 158, a cause of chrome rhinitis, 
328, a cause of hyperacidity of stomach, 
76 

Tobacco, prohibition op, m arterio- 
sclerosis, 758, during chrome laryngitis, 
340, in chronic myocardial insufficiency, 
723, in chionic pharyngitis, 33, in 
exophthalmic goiter, 987, m tachy- 
cardia, 787 
Tobacco angina, 768 
Tobacco heart, 782, etiology of, 782, 
groups of, 782, treatment of, 784 
Tobacco smoking, amount of nicotm 
present m, 782, cardiac neuroses due 
to, 782, a factor in causation of leu- 
koplakia, 25, physical effects of, 782, 
reasons for enjoyment of, 783 
Tongue, diseases of, 23 acute glossitis, 
23, chronic glossitis, 24, geographical 
tongue, 24, leukoplakia, 25, imgworm 
of the tongue, 24 

Tongue, disturbances of sensation in, 3 
Tonics, use of, in acute laryngitis, 340, after 
spasmodic laryngitis, 342, m atrophic 
rhinitis, 331, m chronic mucous colitis, 
207, in convalescence from broncho- 
pneuraoma, 421, m gastroptosis to un- 
piove the neivous condition, 182, m 
membranous enteritis, 210, mem- 
branous rhinitis, 330, in ozena, 336, in 
ulcerative colitis, 211 

Tonics, bitter, use of, in cirrhosis of bver, 
281, use of solutions of, m gastric 
lavage for depiessive disordeis of gas- 
tric secretion, 152 
Tonicity, as caidiac function, 636 
Tonsillectomy, complete, indications for, 
44, 45, complete, technique of, 46, fol- 


lowing acute peritonsillitis, 44, indica- 
tions for, m chiomc tonsillitis, 44, 45 
Tonsillitis, chronic, 44, methods of 
techmque in operation foi, 46, selec- 
tion of tieatment for, 45, treatment of, 
when operation is contraindicated, 45 
Tonsillitis, follicular, diagnosis be- 
tween Vincent’s angina and, 39 
Tonsillotomy, indications for, m chronic 
tonsillitis, 45 

Tonsils, as portal of infection for rheuma- 
tism, 513, hypertrophied, removal of, 
foi relief of spasmodic laryngitis, 342, 
hypertiophied, removal of, m tieatment 
of chronic ihmitis, 328, removal of, as 
piophylactic measure against acute 
endocarditis, 744, removal of, as a 
prophylactic measure against bron- 
chitis, 352, removal of, as prophylactic 
measure against tubeiculosis of medias- 
tinal lymph nodes, 506 
Tonsils, diseases of, 41 acute peiiton- 
sillitis, 43, acute tonsillitis, 41 , chronic 
tonsillitis, 44, mycosis of tonsils and 
fauces, 42, quinzy, see Acute periton- 
sillitis 

Toxemia, associated with acute diffuse 
peritonitis, 318 

Toxic action, of digitalis, 584 
Toxic anemias See Anemias 
Toxic asthma See Asthma 
Toxins, mixed, use of, m treatment of 
leukemia, 847 

Tracheotomy, m acute parenchymatous 
glossitis, 24, indications for, m acute 
laryngitis, 340, indications for, m ede- 
matous laryngitis, 341, indications for, 
m membranous laiyngitis, 343, m laryn- 
geal stenosis, 349, m lar3mgeal tuber- 
culosis, 347, to relieve dyspnea due to 
pressure by mediastinal tumors, 503; 
to reheve dyspnea m tuberculosis of 
the mediastinal lymph glands, 508 
Trades injurious to health, 424 
Transfusion of blood, in chronic pancrea- 
titis, as prophylactic against hemor- 
rhage at operation, 300, in hemophilia, 
866 

Transfusion of blood, m peimcioua anemia, 
829, arm-to-arm, 830, dangers of, 
832, hemolysis test for use m, 830, 
injection of defibrmated blood and, 831, 
value of, 832 
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Transplantation, m Addison’s disease, 883, 
in athyrea and hypothyrea, 907 
Transudates and exudates, difference 
between, m fibrinous pleurisy, 468 
Traumatic pneumothorax See Pneu- 
mothorax 

Travel, objections to, m cardiac ncu- 
rasthema, 777, therapeutic value of, m 
cardiac insufficiency, 666 
Trendelenburg position, advantages of, in 
bronchiectasis, 394 

Trephinmg of the sternum, m suppurative 
mediastimtis, 504 

Trichinosis, 253, prophylaxis against, 
263, treatment of, 254 
Trichloracetic acid, local use of, m chionic 
rhinitis, 329, to control epistaxis, 335, 
m stomatitis herpctica, 10, in syiihihs 
of the upper respiiatory tract, 349, in ! 
Vincent’s angina, 39 
Tricocephalus dispar, 255 
Tnonal, use of, contraindicated in caidiac 
insufficiency, 664, to induce sleep m 
acute bronchitis, 362, to relieve in- 
somnia associated with mediastinal 
tumors, 504, m tuberculosis of the 
larynx, 346 

Trocar, puncture of the skin with, for 
removal of fluid m general anasarca due 
to cardiac insufficiency, 676 
Trudeau, on use of tubercuhn m laryngeal 
tuberculosis, 345 

Trunecek’s serum, use of, in arteriosclerosis, 
762 

Tuberculin, use of, m Addison’s disease, 
883, m bronchoadenitis, 399, m leuke- 
mia, 847, in tuberculosis of the medias- 
tinal lymph glands, 507, m tuber- 
culous laryngitis, 345, m tuberculous 
pentomtis, 320 

Tuberculosis, high percentage of, m 
certain trades, 424, of the larynx, 344, 
of the mediastinal lymph glands, see 
Mediastinal glands, of the pancreas, 301 
Tuberculous peritonitis See Pentomtis 
Tuberculous pneumothorax See Pneu- 
mothorax 

Tufnell’s diet for aneurysm, 765 
Tumors of the lung See Lung, tumors of 
Tumors op the mediastinum See Medias- 
tinal tumors 

Turblnectomy, total, employment of, m hay 
fever, 390 


Turkish bath, use of, in ehronir bronehitis, 
368, as prophylaxis against acute 
bronchitis, 352 

Turpentine, local use of, m acute bronchitis, 
356, use of, as expectorant in chromr 
bronchitis, 377, use of, by rectal in- 
jection, in cirrhosis of the liver ivith 
melena, 288, use of, as spray in acute 
bronchitis, 359 

Turpentme, oil of, inhalations of, m acute 
laryngitis, 339, in pulmonary abscess, 
441 

Turpentine enemata See Encmata 
Turpentine liniment, use of, m av.ute 
bronchitis, 356 

Turpentine stupes, use of, in acute bron- 
chitis, 356, in bronchial asthma, 389, 
m bronchopneumonia for relief of 
meteonsm, 416, for relief of rneteonsm 
m acute diffuse pentomtis, 317, for re- 
lief of pam in chronic gastritis, 156 
Turpeth mineral, use of, in acute larjngitis 
of children, 340, m spasmodic laryn- 
gitis, 342 

Typhoid fever, appendicitis in, 219, 
influence of, m causation of arterio- 
sclerosis, 756, resemblance between 
trichimasis and, 254, symptomatic 
parotitis complicating, 27 

tiLCEB OP esophagus See Esophagus 
Ulcerative colitis See Cohtis 
Unguentum Cred^, use of, m Ludwig’s 
angina, 30 

Urea and quinln hydrochlorate, use of, m 
tonsillectomy, 45 

Uric acid, increase of, caused by X-iay 
treatment of leukemia, 851 
Urine, necessity for frequent examination 
of, in asthma, 381, m chronic myo- 
cardial insufficiency, 716, 731, m mem- 
branous pharyngitis, 38 
Urotropm, use of, in acute catarrhal 
cholecystitis, 267, with stock vaccine 
m acute rhinitis, 328 

Uvula, elongated, removal of, for relief 
of spasmodic laryngitis, 342 
UvtJLITIS, ACUTE, 35 

Vaccine, autogenous, value of, m acute in- 
flammation of nasal sinuses, 334, in 
acute rhinitis, 328, m rhinoscleroma, 
332 
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Vaccine, stock, use of, in acute i hunt is, 
328 

Vaccine therapy, m acute bronchitis, 354, 
m acute laryngitis, 339, in acute peii- 
tonsiUitis, 43, in bronchiectasis, 393, 
in bronchopneumonia, 415, m chronic 
bronchitis, 371, in malignant endoeai- 
ditis, 746, in membranous pharyngitis, 
38, in phlegmonous pharyngitis, 40, 
in prophylaxis of acute ihimtis, 326, 
in Vincent’s angina, 39 
Valerian, use of, in pcnstaltic unicst, 250 
Validol, use of, in flatulency duo to gastric 
atony, 172 

Vallet’s pill, use of, m oliloiosis, 818 
VALfc)AL.V4.’s TREATMENT OF ANEURYSM, 765 
Valvotomy, employment of, m constipa- 
tion duo t,o obstruction, 237 
Valvular heart lesions, chronic myo- 
caidial insufficiency due to, 712, treat- 
ment of, 732 

Van Gib&en, on iron metabohsm, 817 
Vaporoles, 742 

V4.QUEZ, polycythemia with splenomegaly 
fiiht desciibed by, 877 
Vaqttez’ DISEASE See Polycythemia with 
splenomegaly 

Vascular crises of Pal, blood pressure 
laised by, 655 

Vascular insufficiency See Paralysis, 
acute vasomotor 

Vasoconstrictors, use of, m hemophiha, 
867, to relieve disturbances of circu- 
lation m Addison’s disease, 885, m 
sporadic eases of hemophilia, 869 
Vasomotor angina pectoris, 767 
Vasomotor paralysis, acute See Paral- 
ysis, acute vasomotor 
Vasomotor rhinitis See Hay fever 
Vasomotor stasis, as indication for use of 
digitalis, 588 

Vasomotor system, action of strychnin 
upon, 615 

Vegetables, m diet of gastiic hyper- 
acidity, 87, staichy, m diet of gastric 
hyp ei acidity, 89 

Vein puncture, employment of, m caidiac 
insufficiency, 670 

Venesection, employment of, in active con- 
gestion of lungs, 406, m aneuiysm, 766, 
in attacks of caidiac asthma, 737, in 
chronic bronchitis, with cyanosis, 378, 
formerly, in pcucardiLis, 511, in gastiic 


hemorihagc, 112, m polycythemia with 
splenomegaly, 878, in pulmonary 
edema, 410, foi lehcvo of cyanosis in 
acute bionchitis, 363, in severe cases 
of chronic myocaidial insufficiency, 718 
Venesection, employment of, m cardiac 
insufficiency, 667, amount of blood 
withdrawn m, 671, contraindications 
to, 669, effects of, 669, indications for, 
669, physiological action of, 667; 
technique of, 669, technique of vein 
puncture in, 670 

Ventricle, left, insufficiency of, 549 
Ventricle, right, insufficiency of, 549 
Ventricular extrasystoler, 567 
Veronal, use of, hypodeimically, to relieve 
pain m eaicmoma of stomach, 166, to 
iclieve insomnia in acute bionchitis, 361, 
to relieve insomnia associated with 
mediastinal tumois, 504, to relieve 
insomnia m cardiac insufficiency, 664, 
in tuberculosis of laiynx, 346 
Vibration. See Vibiatoiy massage 
Vibratory massage, use of, m atrophic 
ihimtis, 332, in cardiac insufficiency, 
660, in constipation, 230 
Victoria Park hospital, formula used at, 
for admmistiaiion of teiebene m chronic 
bronchitis, 377, method of giving tere- 
bene at, as expectoiant in bronchi- 
ectasis, 396 

Vincent’s angina See Stomatitis ulcerosa 

VlNCENT’b FUfelFOBM BACILLUS, plGSence 
of, in stomatitis ulcoiosa, 14 
Virchow, leukemia fiist desenbed by, 844 
Visceroptosis, 243, causes of, 243, diet 
in, 247, medical tieatment of, 246, 
methods of bandaging foi lelief of, 247, 
surgical treatment foi, 248 
Vocation, resumption of, after treat- 
ment for cardiac insufficiency, 662 
Voice, rest for, essential, m acute laryn- 
gitis, 338, in cliionic laryngitis as- 
sociated with chorditis nodosa, 340, 
in laiyngeal tuberculosis, 344 
Volvulus, 241 

Vomiting, absence of, m acute dilatation 
of stomach, 174, measuies for relief of, 
in acute locahzed peritonitis, 312 
VON Ei&elsbbbg, cases of mediastinal tumor 
collected by, 500 

I VON Gresic, E , on aspirin and nova- 
I spirm in asthma, 3S8 
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TON KorcynsivI, on effect of condiments 
upon gastiic muco&a, 148 
VON Leube, definition of neivous dyspepsia, 
by, 183 

VON Noorden, principle of dietetus in 
tieatment of mombianoiis enteiitis fust 
noted by, 208, on use of non in chlo- 
rosis, 816 

von Noorden diet, for use in membianoiis 
enteiitis, 208 

VON R,ECKLINQHAUhEN's SPHYGMOTOMETER 

^ee Sphygmotometei 

Wanner, method recommended by, for 
examining sputum for albumin m 
chronic bronchitis, 710 
Warmth, necessity for, in permcious anemia, 
825 

Wassermann test, use of, m diagnosis of 
syphilis of stomach, 166 
Wasting disease, chronic, blood pres- 
sure lowered by, 555 
Water, in diet of gastiic atony, 170 
Watering places, advantages of, m chrome 
bionchitis, 366 

Waters, alkahne, see Alkaline waters, car- 
bonated, objections to, m gastric atony, 
171 

Watson, Sir Thomas, views of, on dis- 
eases of peiicardium, 511 
Weil, types of hemophilia recogmzed by, 
865 

Weir Mitchell Playfair cure, use of, m 
reflex cardiac neuroses associated with 
neuroses, 781 

Welch and Cohnheim:, theory of, con- 
cerning pulmonary edema, 408 
West, Samuel, on cultme of pneumococci 
m chrome bronchitis, 371 
Wet cups See Cups 

“Whey cure,” use of, m chionic bronchitis, 
370 

Whipworm See Tricocephalus dispar 
White, Hale, method of administering 
castor oil employed by, 206, on prog- 
nosis m cirrhosis of liver after appear- 
ance of ascites, 283, regime suggested 
by, for use in constipation, 227, on 
requisites for corset as an abdominal 
support m prolapse of liver, 289 , on un- 
necessary operations for constipation, 
237, on use of mmeial oils by mouth 
in chrome constipation, 235 


Whitia, forinula guon by, f(»i use m g.dl- 
slone eolie, 2t)8 

\\ K.GEUs, mv est ig it ions In, on efti'it of 
diugN on pulrnonii} luessiiie, 10*5 

WincivElS DiSLvsE Sn llenioglohiimii i, 
epidemic 

Wme, benefit fiom, dunng ittudv of aiigni i 
pectoiis, 7(/) 

Withering, Willi vm, eail> use of digi- 
talis by, 575 

WoLFENDBN POSITION, advantages of, m 
larj-ngeal tubcTculosis, 347 

Wylie, manner of aitiheial intioduetion of 
air into stomach explamed b^ , 770 

Wylie’s mixture, foi use m membranous 
enteritis, 210 

Wyman, impro\ement of mbtuinients used 
in paiaeentcfais bj, 4.57 

X-ray, use of, to determine indications for 
operation m pulmonai> abscess and 
gangrene, 443 , in rliagnosis of c irci- 
noma of stomach, lt)3, m diagnosis 
of foieign bodies in esoph igiis, 64, m 
diagnosis of houi -glass stomach, 179, 
m diagnosis of lung iuinoi, 44.5, in 
diagnosis of salivarj'- calculi, 30, c'ficc't.s 
of, on long bones, 826, objections to, 
m laryngeal tuberculosis, 347 

X-ray therapy, employment of, m eareinoma 
of esophagus, 54, .55, m ehioiiic bion- 
chitis, 378, m goitei, 8<M, 899, in 
mediastinal tumor, 502, in pernicious 
anemia, 826, m polycythemia with 
splenomegaly, 878, m pseudo-leukemia, 
8.54, foi status lympliuticus, 913, in 
tubeiculous peutonitis, 321 

X-ray therapy, employment of, for leu- 
kemia, 848, dangeis of, 8.53, dosage 
of, 853, mode of action of, 848, piiim 
bodies pioducod by, 851, tables show- 
ing icsults from, 849, 8.50, teehmcpie of, 
852, therapeutic effects of, 8.52, uric 
acid increased by, 851 

Yeo, Dr Burney, codlner oil as .spiaym 
hay fevei recommended by, 391, foimula 
for expectorant mixture suggested by, 
373 

Zander methods of gymnastics, indica- 
tions for use of , in oil culatoi y diseases, 640 
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ZiEMS&EKT AND Zenkek, cases of idiopathic 
dilatation of esophagus deseiibod by, 
56 

Zinc, use of, as spray m chrome laryngitis, 
340 

Zmc chlorid, intralaryngeai apphcatipn of, 
in chionic laryngitis, 341 

Zmc oxid omtment, use of, in stomatitis 
herpetica, 10 

Zmc sulphate, apphcations of, in chrome 
atrophic laryngitis, 343, use of, in 
aqueous solution for herpes of bps, 6, 
use of, in connection with lavage, for 


gastric hyperacidity, 98, 99, use of, in 
continuous gastric hypeisecietion, 106, 
use of, in lavage for chiomc gastritis, 
160 

Zmc sulphocarbolate, use of, in chrome 
nasophaiyngitis, 33 

Zmc valerianate, use of, in peiistaltic un- 
lest, 250 

ZwEiG, diet scheme suggested by, for use 
in constipation, 226, internal use of 
hydrastis and hamamelis advised by, 
m ulcerative colitis with hemoirhage, 
212 




